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REPORT 

OF THE 

COAL MINING COMMITTEE 


CHAPTER L 
Introductory, 

■ 1; ArpoiufTMEOT' AND Teems ■ OE Reeeeence. — ^TEe Coal ■ Miai-Eg' 
Comiiiittee was appointed by Groveriimeiit of India Resolution 
No, M. 955 of tile 29tli October 1936 witb tbe following terms of 
reference : — • ; '• 

Tbe Government of India have, for some time, bad under 
consideration tlie question of devising measures for conserving 
tbe coal assets of this country by improving tbe methods of 
extraction and preventing avoidable waste. The serious 
extension of fires in the main coalfields has added urgency 
to this problem and, by increasing the danger to life, brought 
into prominence the necessity of affording greater protection 
to persons employed in mines. 

Certain emergency steps have been taken with the con- 
currence of the Legislature for the protection of the 

miners, but the Goverhment of India have reasons to 

think that these are not likely to prove adequate in 

future years. A very large amount of coal is now standing 

in pillars, and its extraction must necessarily involve a larger 
degree of danger than is ordinarily attendant on the driving 
of galleries by which the bulk of the coal has been extracted 
in the past. It is also probable that losses of coal due to 
fires .and collapses will in the future be more extensive than 
they have been in the past unless proper steps are taken. 
The Government of India have accordingly decided, as already 
announced in the Legislative Assembly, to appoint a Com- 
mittee of experts to inquire into the methods of extracting coal 
underground and to report on the measures which should be 
taken — 

(i) to secure the safety of those employed on this work, and 

(ii) to prevent avoidable waste of coal. 

In connection with .part (i) the Committee are asked io 
consider specially-r- 

(a) the dangers arising from; underground fires; 

(5) the dangers arising from ■ collapses of workings; and 
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; :{g)' tJa^ explosives in usej, and of ...tlie' 

^ ^ methods of using and- storing them. 

■ ^ In . connection witli - part (ii) the Oommittee are tasked to 

.consider , speeiallj^' 

' (a) the control that should be exercised over mining -methods 

to ensure that/ a substantial proportion of the " coal 
is not rendered incapable of extraction; 

(b) the extent to which it' is . desirable and practicable to 

enforce the partial or complete filling of the space 
from which coal is removed by incombustible material; 
and 

(c) the manner in /which the cost of any action that may be 

recommended should be met. 

The Committee will be constituted as follows: — 

Chairman. 

Mr. L. B. Burrows, O.B.E., Commissioner, Burdwan 
Division. 

Members. 

Sir Jehangir Cooverjee Coyajee, Kt., I.E.S. (retired), late 
Professor of Political Economy and Philosophy, Andhra 
University. ^ 

Mr. J. Mackie, Agent, Eastern Coal Company, Limited. 

Mr. H. K. Nag, Agent, Chasnalla Coal Company. 

Mr. N. Barraclough, Inspector of Mines. 

Dr. M. S. Krishnan, A.R.C.S., D.I.C., Ph.D., Geologist, 
Geological Survey of India. 

Secretary. 

Mr. M. Ikramullah, I.C.S. 

The inquiry of the Committee will be limited to the coal- 
fields in Bengal, Bihar and the Central Provinces and its 
headquarters will be in Calcutta. It is expected to assemble 
about the end of November 1936.” 

2. PnocEBXJRE AND ToxjRS. — The Committee assembled in 
Calcutta on the 23rd November 1936, the Chairman and Secretary 
having spent the previous week drafting the various questionnaires 
(general, landlords, railways, iron and steel companies, ropeway 
companies and special) in consultation with the Chief Inspector 
of Mines. We first discussed and approved these questionnaires, 
drew up a provisional tour programme including the mines to be 
inspected, and settled the names of the witnesses to be asked to 
answer the questionnaires and appear for an oral examination. 
Leaving Calcutta on the 30th November, we were occupied till 



"ilie 22iid December Yisitin^* ■ 25 mines in.'tbe Jliaria and RaiiLiganJ 
Rields.^ ::One^afterno was.' occupied 'in a, Tisit' to tke iron.' and 
■steel .works' at: Hirapur. After'-tlie' CMstmas .kolidays,, during wliicb. 
almost all of , us. were engaged' in .Yarious lines., .of en.C|uiry neces- 
..eitating reading and rese-arcli, we examined wdinesse.s. at ■ G.alcutta 
up to ' the lOtli January. 'On that date we proceeded first .to Asansoi 
■where w’e e.xainined 13' ■witnesses till the 20th January. .. We . then 
■Yisited the Saranipur and Joktiabad Collieiies in' the' Giridih Fields 
and ' three mines, including .the "'Bokaro and Fargali ' Quarries, 
in the Bokaro Field, returning to Dhanbad on the 24th Janu- 
^ary; 17 witnesses w^ere examined at Dhanbad from the 24th 
January to the 4th February inclusiYe. Beturning to Calcutta 
on the 5th February, we examined more witnesses there till the 
10th February \\hen w^e left for the Central Provinces. Between 
the 11th and the lOth February, we visited 2 mines in the Pench 
'Valley Field and 2 in the Chanda Field, and examined 7 witnesses 
at Parasia and Chanda. Reaching hTagpur on the 17th February, 
we examined one witness on behalf of the Government of the Central 
Provinces. Returning to Calcutta on the morning of the 19th 
Febiuiary, w^e examined our last lot of witnesses till the 27th 
February, and then diseussed our evidence till the 12th March. 
The discussions w^ere complete and the recording of the decisions 
arrived at on the various issues simplified considerably the draft- 
ing of our Report. Each draft Chapter w’as sent to the members 
as it wvas completed, and the whole Repoii; wus finally discussed 
betw’een the 5th and 10th April. The Committee then dispersed, 
and the Chairman and the Secretary saw the Report through the 
press and wuund up all business connected with the Committee 
by the 20th April. Though w'e took rather longer than the 3?r 
months originally contemplated, we do not think that our w-ork 
•could have been completed any earlier without sacrificing much 
of its usefulness. There are, on the contrary, some points, 
research, which w'e should have liked to examine more fully, but 
we hope that on the whole no important issue has been scamped, 
and that the arguments on which we have relied have been sufE- 
ciently documented and supported by relevant statistics. 

. 3. Mixes visited and '' w.itxes.ses examined. — Altogether we 
inspected 34 mines and went Underground at 24, the remainder 
being visited to see fire areas, damage to surface by subsidence, 
stowdng arrangements, etc. The total number of witnesses 
examined w’^as 72 including 11 to whom questionnaires were not sent. 
Questionnaires were sent to 83 persons and bodies altogether of 
whom 13 did not reply at all, and 9 either did not come or w^isli 
to be questioned orallyr As most of the technical witnesses changed 
their written replies considerably under oral examination, we 
think that, with the possible exception of Mr. J. E. Phelps 
fW. No. 39) the written evidence which was not subjected to oral 
^examination and discussion may 'be safely discounted, more espe- 
■cially as there is sufficient 'complete evidence on all the points 
involved. 
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4. Attitude oe OaJuCutta Associations. — We regret I’ery laueii 
ihat the three leading Associations of Calcutta (The Indian Mining 
Association, the Indian Mining Federation, and the Indian Col- 
lieiT Owners' Assoeiatioii) did not either reply to our general 
questionnaire or nominate representatives for oral examination,. 
Though a few commercial firms (Messrs. Macneiil & Co., Bird & 
Co., Jardine, Skinner & Co., Anderson, Wright & Co., Shaw.,. 
Wallace & Go., and Moliatta Brothers) did deal wdth our ques- 
tionnaire, and send representatives for examination, thej^ naturally 
did so with priinaiy reference to their own mining interests, and 
we feel that these three Associations should have given us the- 
advaiitage of their opinions as representative bodies. The general 
questionnaire was sent to all of them and the first reply wus 
from the Indian Mining Association in letter 'No, 1099-R. of the 
4th December 1936. Their Secretax\y said that, after careful study 
of the questionnaire, his Committee found it impossible for them, 
as representing the Indian Mining Association, to answer certain 
questions, a.//., 54 and 55, regarding which opinion among* the 
jnembers of the Association is likely to be divided ’h The letter 
went on to say that many of the questions can only be answered 
by individual coal companies or mining engineers, and it is under- 
stood that, in fact, this questionnaire has been issued to a number 
of individuals 'h For these reasons, it seemed to the Committee* 
that the usual procedure of obtaining the views of each member,, 
and unifying them as the Association’s answer, would be useless 
on this occasion, partly for lack of agreement, and partly for 
the impossibility of replying as an Association to such questions^ 
as No, 35 The Committee disclaimed any disinclination to 
co-operate with us and added that they would welcome a discus- 
sion with your Committee at a later stage in your deliberations 
when the replies to your questionnaire have been considered and' 
your recommendations are taking form We were asked to 
“ appreciate that, if these recommendations prove to be commer- 
cially impracticable, effect could not be given to them, at least 
with the assent of the coal trade, and possibly therefore my' 
Committee may be able to give valuable guidance to you later ”, 

5. This communication was carefully considered by us and 
our Secretary was authorised to reply as follows in letter No, 205 
of tlie 9th December 1936: — 

While iny Committee accepts without reservation your 
assurance that the decision not to answer the g;eneral ques-- 
tioiinaire as an Association is not due to any disiiicliBation 
to co-operate, but is based on certain practical difficulties, my' 
Committee still hopes that these difficulties will not prove 
insurmountable. I may say, in this connection, that tlie- 
generai questionnaire has been, sent to seven other Associations, 
and that, as no similar objections have been received from 
those Associations, it is presumed that they are sending in 
written replies in due course. It is not necessary for your 
Association to* answer every question. Those questions (suclr. 
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.as 3^0. 35) wMcK cannot be replied to as an Association could 
be omittedy, wliile other .questions, about wMeli opinioii among 
_yonr members is, likely: to be divided, could 'be' answered with 
an indication of such 'differences of opinion without any defi» 
;:iiite conclusion, on the part', of your Association, v 

While yonr Association must of course adopt any procedure 
it pleases do ascertain the - opinions of the members, my Com- 
mittee understands that' the Committee of your Association is^ 
representative and that it \has dhe power to express opinions 
■on behalf of those, whom .it represents. 

The Coal Miiung Committee hopes therefore that the matter 
will be reconsidered, and that it will not be deprived of the 
valuable assistance expected from your written replies as an 
Association and from the oral examination of two of your 
representatives. Even if your Association does not adhere to 
its previous decision, it will not now be possible for the written 
replies to reach my Committee by the 20tli of December nor 
for your Association's representatives to appear for oral 
examination on the 2nd January 1937 as fixed in the draft 
programme by my Committee. There will, however, be no 
difficulty in extending the date for your Association’s written 
replies to about the middle of January, the oral examination 
of your Association’s representatives being taken early in 
EeBruary. - 

As regards paragraph 7 of your letter, my Committee is 
unable at present to say what procedure will he adopted at ^ 
a later stage, but there seem to be certain obvious difllcxilties 
in the way of a personal discussion by my Committee with 
jmiir Association as such. In the first place, it would hardly 
be possible to have such a discussion with your Association 
without also having similar discussions with other Associations 
representative of the coal industry and trade. In the next 
place, the Government of India would probably have to be 
consulted as to the advisability of discussing with anyone the 
probable recommendations of my Committee before our Beport 
has been submitted to the Government of India or been pub- 
lished. Einalh^, my Committee finds it a little difficult to 
see how, if your Association is unable to reply to the general 
questionnaire as an Association, it would be able to discuss 
the probable recommendations of Committee without pre- 
viously consulting all its members or be able to speak repre- 
sentatively for the coal trade as a whole, . If your Association 
is able to take this responsibility, an informal discussion, with 
the approval of the Government of India, may be of advantage, 
but in that ease there should evidently be no difficulty about 
■sending in written replies to the general questionnaire within 
the limits referred to above. 

6 . The Committee of the Indian Mining Association replied 
{in letter No. 65-A. /1131-B. of the 18th December 1936) that 
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tkey kad reconsidered tke matter 3 'but still did not find it possiWa- 
to submit written replies, Tkey also ' repeated, tkeir rec|iiest for 
an. o.pportimity to discuss informally tke efle.cts of onr i^ecommenda- 
tions were likely to kawe on tke coaT trade from a" commercial 
point of view. ■ 

T, About tke same 'time, tke -Indian Mining Federation (in. 
letter An, M. L. 2073' of, tke IStli December 1930) and tke Indian 
Colliery Owners’’ Association (in^'a letter dated tke 26tk. December 
1936V declined similarly ., to .reply .to' our questionnaire or send 
representative for examination, w’kile making muck tke same- 
request .for a later discussion of our recommendations ■ kef ore tkey 
were finally submitted. Tke India.n Mining Federation said, tkat 
tkere were tecknieal questions and otkers /bover wkick any unani- 
mi tv of opinion cannot be expected 'k Tke Indian Colliery 
Owners' Assoeiation, after first asking for and obtaining time to 
send ill tkeir written replies, said tkat owing to great divergence 
of views amongst tke members, my Committee kave come to tke 
eoiielnsion tkat it would serve no purpose in doing so on bekalf 
of tke Association ^k. 

S. Later on, tke Committee of tke Indian Mining Federation 
took tke lead (in letter No. M. L. 57 of tke 25tk January 1937) in 
asking us to supply them witk purports of eAudences so as to 
enable tliem. to examine tke same ivkick may kelp tke Committee' 
of tke Federation to formulate tkeir opinion and to tkorougkly 
discuss tke whole question wdtk your Committee ’k We replied 
(in letters No, 632 of tke 27tk January and No. 648 of tke 28tk 
January 1937) tkat, because of tie reasons given for not answering 
our questionnaire nor sending representatives for examination, we 
w^ere unable to see an 3 ’ advantage to ourselves in discussing our 
proposed recommendations witk tke Indian Mining Federation as 
a representative body. It was added tkat our sittings for examin- 
ing witnesses were open to tke public and tkat summaries of tke 
evidence were appearing regularly in tke press. Copies of tkese 
letters to the Indian Mining Federation were sent to tke Indian 
Mining Assoeiation and tke Indian Colliery Owners’ Association 
for information. 

9 . We kave considered it necessary to cite tke above correspond- 
ence somewhat fully because we believe tkat this is tke first time 
:tkat, suck , importan’t ' Associations to take tke respon- 

sibility of dealing,' .as 'representative ::.'bodies,^ witk questionnaires 
relating to any trade or industry issued by an official committee. 
So far ' as we are conceimed, these Associations kave voluntarily 
waived both tkeir right to be heard as representative bodies, and 
tkeir claim to speak Avitk any authority on tke various problems 
connected witk tke coal trade- and industry. This is unfortunate 
from every point of view, but' tke .choice lias not been ours. 
Having declined to ,be heard as sources of information subject 
to examination, these bodies could hardly expect to be heard iis 
discussion,,, as representative or authoritative. 
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, ■ 10. .. We ..may add that, , /almost', simultaneously . with, its first 
. letter ; of ' the 4th Deceinher/ 1936 to. us, the Incliaii,, Mining Asso- 
oiation issued t'o all ..its members .Circular IS’o. ,128-11. of ■tB’e 5th 
.. December 1936 iii' which , 'it .said — 

: While not wishing to interfere with the inteiition to 

obtain individual opinions, the Committee of the Association 
consider it advisable that', some' measure of agreement : be 
. arrived at with regard to ceidain points and I give below the 
opinion of the Committee on some of the questions. It is 
suggested that members might advise their mining engineers 
to reply on the lines indicated, provided, of course, they are 
themselves in agreement.^’ 

Then followed suggested replies to Questions 23 y 24, 43, 

44y 46, 47, 4S, 50, 6\1, 56, 59 and 62. Many written replies 
from individual witnesses show that those witnesses were influenced 
by these suggestions, and we find it somewhat difficult to under- 
stand why the Association did not directly answer at least these 
questions and submit their opinions to the test of examination/ 
In almost every instance, the individual witnesses who followed 
the Association’s lead over these questions altered their views 
under examination and agreed, for example, that the Mines Depart- 
ment must be represented on the Statutory liuthority, and that a 
case had been made out for the conservation of India’s coal 
resources. Another significant fact is that the member firms were 
a«.ked to advise their mining engineers to reply on the lines indi- 
cated provided these members themselves were in agreement. 
That the mining engineers employed by these firms might also 
not be in agreement was apparently not considered of sufficient 
importance to be mentioned. This is, as we have said, ^ signi- 
ficant ’ because of the subordinate position of the coal industry 
relatively to the coal trade, a point to which we wdll return in 
greater detail in a later chapter of this Beport. 

11. AcmvowLEDGMENrs. — We wish to acknowledge, with thanks, 
the very material assistance which we have received from the 
Mines Department, the Geological Survey, and the Commercial 
Intelligence and Statistics Department. Besides giving valuable 
evidence himself, the Chief Inspector of Mines has always been 
ready and willing to give uis any relevant information he had avail- 
able or could collect. We were always well received and generously 
entertained in every coalfield we visited, our special thanks being 
'due to ■Messrs. Shaur, Wallace & Co, 'for their hospitality and help 
during our visit to the Pench Valley Field. .We were strangers . 
in a strange land in the Central Provinces, but we were made to 
feel quite at home, particularly by -His Excellency the ■Governor' 
who kindly entertained some' of us at Government House in. 
Hagpur. 

12. We wish also to express our appreciation of the services of 
our Secretary, Mr. M. Ik’ramullah. He has Been responsible 
throughout for all arrangements in connection with our tours and 



:kas kaadled siiccessfully a -, large mass of evidence aad 
■ other information, and has, also 'helped materially, in the prepara- 
.tion^' of: our .liep.ort*, : 

- 13v Outlines oe Ebeort. — Our terms of reference covered the 
•coalfields , of Bengal, Bihar and .the Central Piwdnces.,.; but the 
. Central ■ Provinces will .be dealt with by itself .in, a ' separate, 
■chapter -and ' most of our Report will ^ be concerned with.., Bengal 
.'and 'Bihar, and more particularly ■ with the RaniganJ and .the 
/ Jharia 'Fields which are the most . important in , India ■ .from' , the 
standpoint both of production and of the problems we have to 
•consider. 

14. Beginning with a chapter on the history and methods 
of mining, our Report will go on to describe the nature and uses 
of Bengal and Bihar coals and the present conditions in the coal 
trade and industry. The problem of waste will then be considered 
with particular reference to collapses, fires, floods, and explosions. 
hText will come the problem of conservation with particular reference 
to the available reserves of good quality coal. Then will follow 
special aspects of waste and conservation, such as coal in pillars, 
the operations of the Coal Grading Board, and coal under railway 
lines, rivers, roads, etc, 

15. This will complete our survey of the relevant facts and 
figures, and the ground will have been cleared for a chapter on 
general economic considerations applied to Indian conditions. 
Here vre shall point out the practically universal trend towards 
State control over coal mining, and explain how rationalisation 
operates as a ma media between nationalisation and free competi- 
tion. This will lead naturally to the measures we recommend to 
deal with the situation in India. We will first suggest the further 
measures of control necessary over methods of first working, 
section-working, and depillaring. Then sand-stowing will be con- 
sidered in all its aspects, viz.,, the supplies and replacement of 
sand, its extraction, distribution and underground placement, the 
cost of stowing and the extent to which assistance will be necessary, 
and how, and from whom the funds are to be provided for such 
assistance. Finally, w’e shall suggest a Statutory Authority to 
control compulsory stowing both for safety and conservation, "and 
shall deal wdth its proposed functions, constitution, and cost. A 
chapter will then be necessary giving full details of the additions 
and alterations necessary in the Indian Mines Act and Eegiila- 
tions. Some recommendations on miscellaneous points which have 
not arisen earlier will then have been made, and we shall 
conclude with a chapter on the coalfields of the Central Provinces 
and a summary of our conclusions and recommendations. 



CHAPTEE II. 


■-History and methods of mining in Bengal 'and 

16. Ancient mining.— E'Cmains of old slag Heaps wittm 'tHe,, 
•coal-bearing areas/ and, suck - names of ' villages and . , localities , , as 
Ealipaliari (black bill), Daniodar'^^ (fire' in womb), Barakar". (big 
mine), and Angarpatbra (cbarcoal-stone) indicate tbat in olden 
times coal was used for fuel and reducing iron ore. 

17. Eaniganj Pielb.— Tbe- earliest ■: exploitation of coal for 
•commercial purposes dates back to 1774 w^ben Messrs. Sumner and 
Heatly were granted permission by Government to raise and 
despatcli coal from a large area at Sitarampur in tbe Eaniganj 
Field. Work was, however, abandoned after the first consignment 
•of 2,500 maunds had been transported to Calcutta by river in 
1775 and found inferior to English coal. No further prospecting 
was done until 1814 when Mr. Eupert Jones was deputed by Gov- 
ernment to examine tbe area. With Government assistance, he 
opened mines at Egara village near Eaniganj which were taken 
over and worked until 1835 by Messrs. Alexander & Co. and 
later by Messrs. Carr, Tagore & Co., both of Calcutta. In 1824, 
Messrs. Jessop & Co. opened manes at Damulia and Narainpur 
and worked them until 1839 wdien they w-ere transferred to Messrs. 
Gilmore, Homfraj & Co. In 1843, Messrs. Gilmore, Homfray & 
Co. and Messrs. Carr, Tagore & Co. amalgamated to form "the 
Bepngal Coal Co. which is today the most important coal-producing 
company in India. Messrs. Apcar & Co. were also among the 
pioneers in the Eaniganj Field and were the first to put down 
shafts near Sitarampur to w'ork the Dishergarli seam. 

18. Development was slow owing to the lack of transport faci- 
lities, the onh- ineans of conveying coal to the Calcutta market 
being’ shallow and unsafe boats used during the monsoons on the 
Damodar Eiver. The opening of the East Indian Eailway as far as 
Eaniganj in 1855 was followed by more rapid development, and 
the increasing demand for coal for railway and industrial pur- 
poses resulted in a steady increase of output. The extension of 
the East Indian Railway to Barakar in 1865 gave development a 
further impetus. 

19. Gihidih Fielb. — In 1871, the East Indian Railway accjiiired 
extensive eoal-l)earing areas at Giridili and opened mines there to 
iiieet their imal requirements.^^ ^ 

20. Jhaiua Fiebb. — The occurrence of abundant coal in the 
Jharia area was first mentioned by a Lieut. Harryngton in 1839. 
Ill 1858, Messrs. Borrodaile & Co. applied to the Court of Wards 
for a lease to mine coal in the Jharia estate, but no lease was 
granted. The first geological survey of the area was made by 
Mr. T, W. H. Hughes in 1866, and further attention was drawn 
to the Field In 1887 by Dr, Y. Ball of the Geological Survey. 
The coalfield was next examined in 1890 by Mr. T, H. Y^ard on 

( 9 ) 
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belialf of tke^East Indiaa Eailway' aacl ^was tlieii estimated, to 
contain abo.iit,,804 million tons, of 'good quality coal., xis a result 
of Mr.' Wa'id’s report, tlie ' East ' Indian Eailway .extended tbeir 
line from Barakar to Katrasgarh in 1894 ,and. also laid , down . a 
brancli line from Kusunda to.' Patliardih in' 1895. ' Mining ' W 
were taken up by various companies and individuals,' and tbe' 
rapidity of development may be, judged' by tlie increase of 'outpiut 
from 1,500 tons in 1894 to 2 million tons in 1901, and tliea to* 
the largest output of any field in India in 1906. Meanwiiile tbe 
Bengal-JN'agpur Eaiiway bad projected a line from Midnapur tO' 
Bbojiidili, but tliis w’as objected to by tbe East Indian Eaiiway, 
The dispute was settled by tbe acceptance of tbe Weigbtman 
Eeport in 1901, and tbe Bengal-Nagpur Eaiiway completed tbeir 
main line to tbe Field and also constructed a line from Bbojudib 
to Gomoli by 1904. Tbe completion of tbe Grand Chord line of 
tlie East Indian EaiBvay in 1907 made Dbanbad an important 
centre of the coal trade. 

21. Bokaro and KAEANnuRA Fields. — Tbe actual date when 
these Fields were discovered is not known, but they were first 
examined by Mr. 1). H. Williams betw^een 1846 and 1848, and 
were geologically surveyed by Mr. T. W. H. liugbes in 1866-67. 
Development of the Bokaro Field commenced in 1915 and output 
steadily increased from 190,000 tons in 1916 to over 1 million 
tons ill 1922 and 2 million tons in 1928. Tbe output in 1935 was> 
1,331,272 tons. Production from tbe Ivaranpura Field did not 
commence until 1925 and reached 424,536 tons in 1935. 

22. Production Generally. — Between 1880 and 1919, tbe pro- 
duction of coal doubled every ten years, but this expansion has not 
been continued and is not likely to be resumed so far as can be 
seen at present, 

23. Early methods of mining. — Tbe earliest mining of coal in 
India was confined to quarrying tbe outcrops of thick seams, tbe 
quarries being extended to the dip until tbe amount of over-burden 
made further exploitation uneconomical. Work could only be 
done by da^digbt and bad to be suspended altogether in tbe mon- 
soons. Later, galleries were driven from the quarries and labour 
w^as gradually induced to work underground. The lamps used 
consisted of small pots containing vegetable oil and cotton wick, 
and the water from tbe galleries was carried out by w^'ornen in 
eartbenware pots. Tbe galleries were usually of reasonable dimen- 
sions and tbe pillars, though small, were sufficiently strong to 
support tbe superincumbent strata at these shallow depths. As- 
superstitious fears disappeared, night work was introduced. 

24. The next stage began when tbe more enterprising owners 
realised tbe limitations of quarry-working, and began to sink 
inclines and shallow pits, and introduce winding and hauling 
arrangements. Tbe bead-gears consisted of two tall brick pillars 
supporting* a wooden cross-bar and pulley, while the winding 
machine, known as a gin, was a vertical drum turned by animafo 
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or women^ tlie coal being' raised- at tbe end oi a bempen rope , in a 
large basket, or .bucket and water .in a leatber container. , Tlie 
area worked from eanli abaft was' limited bw tbe distaiiGe coal, and 
water could be carried economically . b}" wom.en from y.tbe working 
places, a new .shaft . being snnk wben tbis - limit. ba.'d been reached. 
One. mine,, with a leasehold of .3,;500 bighas and .working a seam 
, ,18 .feet , thick, bad no less .than 58 .openings, the idea in. those 
. . days .being' app.arently more holes, .ino.re coal 

25. The expansion of railway facilities was followed by an 
increasing demand for coal, and this resulted in the gradual 
introduction of steam pumps, steam winding and hauling machi- 
nery, and more substantial headgears of wood or steel. Yet at 
this time the sinking of a shaft 200 feet deep was still considered 
a remarkable achievement. 

26. Pillar anb stall method.— On account of the comparative 
thickness of the seams to be extracted, the pillar and stall method 
of working was adopted throughout the coalfields of Bengal and 
Bihar, and this method, or a modification of it, has continued 
almost universally luitil now. The pillar and stall system consivsts 
of driving roadways or galleries in flie seam and forming more 
or less rectangular pillars, one set of galleries being usually driven 
parallel, or almost parallel, to the strike or level course of the 
seam, while another set of galleries is driven more or less at right 
angles to the former on the full rise or dip of the seam. At first, 
tbje galleries were generally driven at the top of the seam, floor coal 
being then cut out until the galleries were of the full height of 
the seam. This occurred even where the seam was as much as 
40 feet thick. 

27. In order to facilitate ventilation, and to provide a maximum 
number of working places in a limited area, the pillars were of 
small dimensions, but the galleries seldom exceeded 10 feet in 
width. S 3 “stematic lay-out of workings was the exception rather 
than the rule, the galleries being set off by a sirdar or by the 
miner himself, and then driven without direction lines as near 
to the level or dip course as the miner himself could Judge, the 
result being that the pillars were more often than not extremely 
irregular in shape and ske, 

28. Mines were, however, still of shallow depth and naturally 

9 wet, coal-cutting machines and fast haulages had not been intro- 

diieed, and the quantity of explosives used for coal-getting was 
negligible. Danger from coal dust had not arisen, nor had in- 
fiaiiimable gas been encountered in siiflicient quantities to be a 
serious menace to miners using open flame lamps. 

29. The final o])eration before abandoning a mine was to reduce 
the pillars to a she sufficient to - support the strata above, no 
attempt being made to extract the coal remaining in the pillars* 
The leases in those days 'usually ■ required that mining operations 
should be conducted in such a manner as not to damage the surface, 
and the payment of heav 3 - compensation was usually provided for 
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if sucli damage -was caused. The 'metliods of.wortiiig* were thus 
circumscribed by the leases because ' the landlords considered, that 
■uninterriipted ciiltiTation 'and income from surface land Jnstifie'd the 
loss of 20 to 40 per cent, of the coal. ' As mining methods iniprovedj 
Jess coal was extracted in ' first -working and pillars began to /be 
regarded more as a reserve for subsequent recovery than ; a' means 
of support. The landlords then began to demand an additional 
premium or mlami before granting* pillar-cutting rights. This 
also encouraged the maximum of extraction in first working, and 
was therefore unsound from a mining point of view/ Such terms in 
leases and such demands by landlords still occur, but are not satis- 
factory either to the landlord or to the mine-owner, and are definitely 
not conducive to safety nor to the proper working of the coal. 

30. Imfuoveiuent in mbthods.— As iindergroiind workings went 
-to greater depths, the sizes of pillars wem necessarily increased, 
but it also became customary to make galleries from 10 to 15 feet 
in width. The arrangements for pumping out water played an 
important part in the lay-out of workings and the productive 
capacity of mines. Steam pumps became necessary, but their 
limited range of operation involved the winning of a high per- 
centage in first working. It was also the use of such pumps, 
which were comparatively inefficient and a constant source of 
trouble and anxiety to the management, that caused much of the 
pillar-robbing because, when a breakdown occurred and the dip 
working faces were flooded, output had to be maintained by dress- 
ing or robbing pillars or by removing roof or floor coal from 
galleries. From about 1910, the introduction of electric pumps, 
with increased efficiency, unlimited range of operation and greater 
reliability, brought about a gradual change in mining metliods and 
allow^ed the formation of much larger pillars with a much smaller 
percentage of extraction in first w^orking. The subsequent intro- 
duction of coal-cutting machines into some of the larger mines 
also tended to reduce the incentive to obtain coal easily b}- robbing 
pillars. The introduction of electrical machinery into mines has 
had such a striking effect on the lay-out of workings, and the 
reduction of pillar-robbing, that a clear line of demarcation can 
be drawn on many mine plans betw^een the workings before and 
after the general discontinuance of the use of steam. Steam pumps 
are, however, still in use in the majority of the smaller mines. 

■ ■ 31, Ihcbease in mBFiLi/AniNG.— ITntih 15 or 20 years :'agpy most 

of the output was obtained from galleries and comparatively little 
pillar extraction was attempted. Most colliery managers preferred 
to delay this final stage of working as long as possible because 
they foresaw its difficulties and dangers. During the last 15 or 
20 years, the percentage of coal obtained from pillars has steadily 
increased until it now exceeds the percentage taken from galleries. 
'The percentage of coal extracted in first working has a direct 
bearing on the amount of coal that is likely to be lost by pre- 
mature collapses and fires, and also on the difficulties and dangers 
incidental to the final operation of depillaring. At the end^ of 
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1927, a earefiil estimate of tlie '.quaiititj' of good qiiality coal 
standiiig ill pillars m tlie ■ J'liaria' Eiekr siiowed tkat tJie qxiaatitj 
was no less "tiian 13i 'million ■tons.: Since. 1927, pillars containing 
6d'25 niillion ^ toB.S' of gnbd . quality ' coal ' liawe been, extracted or 
lost in that Field. Botk in tke' Jkaria and Eaniganj Fields, tke- 
„ extraction , of pillars kas resulted' in. nuineimiS' collapses and, fires., 
and in many major' accidents' inTolving life. A later ckapter of 
oiir . '.Report' deals comprebensiyely witk tke caiivSes of suck collapses 
and fires, and gives a brief account of the more important losses 
viiick kave occurred. TJie quantity of good quality coal now 
standing in pillars in tkese two fields exceeds 295 million tons, 
about one-quarter of wkicli is in pillars formed prior to 1928, 
and losses suck as kave already occurred are certain to recur 
during tke future extraction of these pillars by present inetkods. 

32. Stages oe mIxMxg nx the billae and stall method. — For 
many years after the commencement of mining by the pillar and- 
stall method in any coalfield, the costs of production are com- 
paratively low because workings are at shallow depths and expen- 
sive organization and machinery are not essential. Further, major 
accidents involving loss of life are not likely to occur because 
no pillar extraction is done. Then comes the second stage when: 
depillaring has to be undertaken to maintain output, suck depil-- 
la ring being usually commenced in the shallower workings. 
During this stage, major accklehts and losses of coal by fires and- 
collapses begin to occur. Tke second stage merges gradually into 
a third one in which UvS muck coal is recovered by pillar extraction 
as by driving galleries. During this third stage, major accidents 
and losses of coal both increase continuously unless mining engi- 
neers take careful stock of the situation and make radical chang'es 
in their methods of working. Finally, the last stage is reached ^ 
when the coalfield is approaching exhaustion and practically the' 
whole output is being obtained from pillars. During this stage,, 
pillars are being extracted at increasing depths and, unless- 
advantage has been taken of previous experience to improve: mining 
methods, the lo>ss of life by accidents, and the loss of coal by 
collapses and fires, must become very heavy. In the Jharia and 
Eaniganj Fields, the third stage has been reached and accidents 
and losses of coal have therefore increased very considerably 
during the past 10 years and may be expected to go on increasing 
unless radical changes in mining methods are made or enforced. 

33. Accidents and losses"inevit.4blb >¥1x11 existing methods.- 

— Tke extraction of pillars from any thick seam of good quality 
coal in tke Jharia or Eaniganj Field is likely to be followed by 

spontaneous heating and fire whether the pillars are siibstaiitiai 

or not. In both Fields, there are seams lying one above another, 
and a fire in an upper seam is a constant source of danger if 
pillar extraction in a lower seam is attempted -witliout stowing* 
to inaintain intact the strata .between the seams. In the JIia;ria 

Field, vsuch, seams are seldom widely separated: in one paii of 

the Field, there are three7 seam's' containing feet of coal in.^ 



no more than 145 feet of .strata, -wMle' in another part two seams 
oontainiiig 24 and 18.';feet .of ■very" good coal .are separated by only 
a few feet of strata. In .the. E-aniganj Field,' though the. 3ea.M:S 
are generally more .widely, separated than those' iii. ..Jliaria, diere 
are some areas in which similar conditions . prerail. .■ Besides, in 
both Fields, there are rery. thich and' fiery seams from which the 
.extraction of more than half the coal is not possible trithont 
stowing. 

34. The greater the thickness of ...' 'a ; seam the more hazardous 
is the operation of depillaring nnless stotviiig is done simnlta- 
neoiisly. In thick and friable seams, or seams in which clearage 
is very pronounced, it is almost impossible to keep the sides secure 
even at moderate depths, while in seams exceeding 12 feet in 
thickness the testing and sixppoi4ing of the roof to secure safety 
becomes proportionatel^y more difficult as the height of the work- 
ing places increases. Hence, during the extraction of pillars in 
seams exceeding 12 feet in thickness, accidents by falls of roof 
and side, by falling props and by wind blasts cannot be prevented 
even where supervision is strict and competent. 

35. Panel system. — In order to prevent extensive premature 
collapses and assist the control of fires, the w'orkings in many 
mines have been laid out on the panel sj^stem during the last 10 
years. This modification of the pillar and stall method is w^orked 
by dividing the mine into small areas of a predetermined size, 
eacli area being surrounded by a barrier of coal through which 
only a limited numher of roadw^ays is driven sufficient for haulage 
.ami ventilation purposes. Ji. fire occurring wdthin a panel can be 
quickly and eft'ectively sealed off from the rest of the mine, the 
■stoppings required for this purpose being small in number and 
limited in size. 

36. Our evidence discloses considerable difference of opinion 
regarding the merits of the panel system. Of the technical wit- 
nesses who gave evidence on the subject, 33 were in favour of 
the system and 4 against it. The latter included, however, tlie 
representatives of the ISTaiional Association of Colliery Managers 
(W, Ho. 1) who pointed out that the panel system is compara- 
tively inflexible, involves more waste of coal, and is no more 
effective for purposes of stability and fire control than the pillar 
and stall system provided the dimensions of galleries and pillars 
are satisfactory. 

3T. The general opinion is that, without stowing, the loss of 
coal in panel harriers is from 10 to 30 per cent, in additioii 
to the loss ordinarily caused during the extraction of individual 
pillars, the determining factors being depth from the surface, 
tliickiiess of the seam, nature of the coal and the probable period 
cf incubation. The last of these determines the size of the panels 
within barriers, hut it is difficult to decide w'hat the period of 
incubation actually is when workings are being laid out. 
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38. It appears to ns .that'' tire advantages, of tlie panel system 
■are as, follows:—'. 

,' ,(i):,Tlie factor, of safety is increased in that "fires can be„more, 
■ readily isolated, while' the isolation is also more eftective. 
Eapidit}^' in isolating an -area as soon as the first signs 
of spontaneous heating are observed is of great import- 
ance; the quicker the ' isolation is ■ effected, the more 
likelihood is there of the. fire being quelled before it 
becomes incandescent. 

(ii) Panels reduce the danger of stoppings being destroyed 
by wind blast following falls of roof within a depillared 
area. 

(iii) The stabilisation of pillar areas is assisted. 

(iv) Panel barriers form ^ /breaking-off barriers and prevent 

weight being transferred to pillars outside the area of 
pillar extraction with the I’esult that crushing and pre- 
mature collapses over large areas are reduced. 

39. The disadvantages of the system are: — 

(i) It is relatively inflexible. 

(ii) The percentage of coal lost is greater unless it is possible 
to reduce the thickness of a barrier, or remove a part 
or whole of a barrier, during subsequent extraction of 
^ pillars in the adjoining areas. 

(iii) If fire takes place before all pillars within a panel have 

been extracted, the remaining pillars are usually lost 
in addition to the loss in bar^^^ 

(iv) It has been found in practice that a subsidence does not 

ordinarily reach the surface unless the depillared area 
approximates in width and breadth to the depth of the 
seam from the surface. Panels should therefore be 
designed of such a size as to permit of a subsidence 
taking place to the surface within the panel so that the 
weight is not transferred to pillars in adjoining panels. 
If, however, the seam lies at a considerable depth, the 
extraction of all coal within such panels may nOt be 
possible within the periGd of incubation. 

40. After carefully considering all the advantages and disad- 
vantages of the panel system in the light of the evidence and 
■our own experience, we are of opinion that, if principles of first 
working are laid down and enforced in the manner we shall 
propose later, the necessityT” for the panel system will be consider- 
ably reduced because areas about to be depillared can be flexibly 
isolated by stoppings. Even with the suggested principles of first 
working, however, it would be possible to provide barriers capable 
of isolating comparatively large' sections or areas of a mine within 
which smaller artificial panels could be formed either with' sand 


or stoppings between pillars, tbe;result 'being* tliab, if an^ imfore-" 
seen difficulty or danger ■' '.arose. .witMii .any siicli'' artificial .barrier 
it could., be restricted coHiple.tely -witliiii tbe bigger section sur- 
rounded by barriers. Ordinarily, ■ no . .sucli difficulty or danger 
should arise with small galleries and: large pillars, and it would, 
in such circumstances be possible to remove the barriers round the 
larger areas during the depillaring of the neighbouring areas. 
This system would enable the manager to regulate the size of 
the artificial panels within the larger areas in accordance with 
his experience of spontaneous combustion and of the iiormal period, 
of incubation in that particular seam. Otiier advantages are that 
this system would be iniicli more flexible, while the loss of coal 
in panel barriers would be very mx,ich lessened. In flexing the 
larger barriers, every advantage should of course be taken of 
natural barriers such as dykes and faults. Einally, we are of. 
opinion that, where it is the intention to extract pillars in con- 
junction with simultaneous stowing, the panel system is imneces-- 
sary. 

41. Othkb Fields. — The Bokaro and Karanpura Fields in. 
Bihar and the Chanda Field in the Central Provinces also contain 
very thick and fiery seams in which loss of life and of coal must 
occur when the stage of pillar extraetion is reached unless this 
operation is accompanied by stowing. 

42. SxowuNG. — ^For many years mining engineers have known* 
that serious avoidable waste is inevitable in extracting, by The* 
ordinary pillar and stall method, such thick seams as are found, 
in almost every Indian coalfield. They have also known for many 
years the grave dangers from accidents, collapses and fires that 
must accompany the recovery of tall pillars by ordinary methods.. 
They have further known for quite as long that stowing is the 
only satisfactory remedy, but have not been able to apply that 
remedy voluntarily, except in a few cases, partly because of the 
general disunion in the trade, and partly because the cost was con- 
sidered prohibitive under prevailing conditions of low prices and 
keen competition. Individual action, except under favourable 
circumstances or eompelliiig conditions of working, has not been 
possible because of the competitive disad%-antage imposed hy the 
additional cost. Some stowing plants were installed at mines near 
rivers with plentiful supplies of sand, hut most of them had to 
be closed down after the general depression made their continued 
wnrldng an uneconomical proposition. 

43. Pkevious wAiimms the phesext position. — Attention' 
wus first drawn to the losses of coal occurring in the Jharia and 
Eaniganj Fields by Mr. E. G. M., Bathgate in 1917 in liis Presi-^ 
dential address to the Mining and Geological Institute of India. 
Ill 1918, the Government of India engaged Mr. E. I. Treharne 
Eees to advise on the situation and suggest more efficient methods 
of working. The Coalfields Committee of 1920 followed and, 
recommended co^mpulsory stowing with a controlling authority' 
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■armed witli legal powers. action was, liowever, taken on tlie 

more important suggestions ; of Mr, Trehariie Eees wliieli were' 
.siip})urted hy tlie aiitlroritative Coalfields Connnittee. Attention 
v. as next drawn to tlie subject in an article written by Mr. E. C. M. 
Eat ligate in tlie Calcutta Statesman of tbe lltli July 1925. 
Sliortly afterwards, tlie Government of India instructed tke Mines 
Department to obtain definite 'information as to tke quantity of 
coal lost by fires and collapses. Estimates of tke coal so lost, and 
of tke reserves of good quality coking coal, in tke Jkaria Field 
were prepared by one of our members (Mr. A. Barraclougli, 
Inspector of Mines). His paper on tke subject will be found in 
*' Eecords of tke Geological Simw of India, VoL LXII, Part 3, 
pp. 37T-389 Interest in tke subject was again revived by a 
paper read by Mr. E. E. Simpson, late Chief Inspector of Mines, 
before tlie Mining and Geological Institute of India bn tke 15th 
April 1929. His paper was entitled The Futiire of tke Jkaria 
CoalfiekE’’ Trans. 'Min. & Geol. ' Inst., ' Iiid., Yol. XXIV, pp,' 
110-114 and said that there is only one satisfactory nietliod of 
extracting lofty pillars of coal at a depth exceeding a few kiindred 
feet, . . . . . . and that is known as MiYaraiilie packing ' 

and localty as ‘sand-stowing’ . Year by year 

tlie areas of w’or kings lost on account of collapses and fires are 
extending. . . . . . . . The time has perhaps arrived to 

consider whether any further steps are practicable to prevent the 
enormous loss of valuable coal wliieli is inevitable under the 
present system of mining”. Since 1929, numerous disastrous 
‘Collapses, fires and explosions have resulted in heavy loss of life 
and property, and have been due mainly to faults inherent in the 
method of working. These accidents have once more focussed 
public attention on the problems of coal mining in India, and 
the appointment of our Committee has been the outcome. In 1920, 
no suitable action was taken to preTent waste and preserve the 
coal resources because the extent of these resources was not known 
precisely though suspected to be small. Since then, the limited 
amount of Indian coal reserves of good quality has been established 
hy a Geological Department survey, while the urgent necessity for 
<'onservation has been enforced hy the even more urgent necessity 
for safeguarding life and property. Action by individual mine- 
"owuiers is as a rule economically prohibitive, and the only effective 
•■action possible is by Government initiative and intervention. 



CHAPTEE III- 


Mature and iises of Bengal and Bihar Coals. 

OF BaNIGANJ AND JhABIA PlELDS.— 
TJie coalfields of Biliar oan for oar purposes, be reduced to tlie- 
Jliaria Field because almost all the coal from the Giridih, BokarOj 
Eaingarh and Earaupiu^a Fields comes from ' State or Company- 
owned railway collieries.; We need ■ accordingly ■ only consider the- 
Jharia Field in Bihar and the Eaniganj Field in Bengal, especially 
as these are the most important coalfields in India from eyerj;" 
point of view. Table I annexed to this Eeport shows that, in. 1935, 
these two fields produced 78*96 per cent, of the total British 
Indian output. In 1920, the percentage was 83*67, but it has been 
just below SO since 1928 because other coalfields in British India, 
and notably those in the Central Provinces, have obtained a 
greater proportionate share in the total output. According to the 
figures at page 2 of Indian Coail Statistics, 1935 the percentage 
of the total Indian output recovered from the Raniganj and Jharia 
Fields in 1935 was 72*1, next in order being the Bokaro Field with 
5*78 per cent, and the Pench Valley Field with 5*27 per cent. 
The predominance of the Jharia and the BaniganJ Fields is there- 
fore heyond question, and we feel justified in concentrating atten- 
tion on them, more specially as the problems of safety, w-aste, and 
conservation are relatively more urgent there than elsevrhere. 

45. DEScniFTiON and uses of Coals.— The Eaniganj Field ^is 
about 600 square miles in extent and begins about 130 miles north- 
Vvest of Calcutta. The Jharia Field covers about 175 square miles 
and is about 40 miles further west. It has become customary to 
refer to Eaniganj coal and Jharia coal as describing two separate 
species of the mineral, but it would be more correct to distinguish 
het%veen coal of the Eaniganj series and coal of the Barakar series, 
because the Eaniganj Field contains also coal of the Barakar series, 
while the Jharia Field contains also coal of the Eaniganj series. 

It should he understood therefore that, when we speak of Eaniganj 
coal and Jharia coal, we mean coal of the Eaniganj (or high 
volatile) series and coal of the Jharia (or low volatile) series. 
Generally speaking, the quality of coal is determined by the per- 
centages of moisture, volatile matter, fixed carhon and ash which 
it contains and also by its calorific value. Moisture of 10 per cent, 
indicates 200 lbs. of free water in a short ton of coal, the dispersal 
of wdiich involves the burning of 33 lbs. of coal. The total loss of 
combustible coal is therefore 233 Ihs. in every ton. Moisture is 
also a. most important factor in spontaneous combustion. As ilie 
moisture evaporates, air takes its place and accelerates the (diemira? 
pi' 0 (,‘e.ss of oxidation which causes first heating, then smouldering,, 
.and finally flame. Volatile matter consists of carbon, hydrogen, 
and oxygen, and the more there is of it the easier is igjntion,'but 
tlie greater is the s.m.oke. High volatile content also indicates 
suitability for the manufacture of good gas and for hydrogenation 
into oil. Ash of JO per cent, means that, for every short toiL /)!■ 

( 2S ) 
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Goaij 200 lbs. of exteaiieous ■ and ■' incombustible matter to be, 
..raised, loaded, paid for in freiglit, and' dealt with in firing where 
it clinkers in. the, furnaces and causes iadditional w^ork.- :Fix.ed 
carbon is the most important constituent, , while calorific value is. 'the 
amount of heat giTeii out by completely burning a unit-weiglit of 
coal, and is measured by the number of corresponding units of 
weight of water that are raised one degree centigrade in temperature 
1j 3' tiiis anioiint of heat. .The .following are average proximate 
ciiui lyses of Itaiiigaiij and Jliaria coals of selected,' quality : — 

Moistiire.. ..Volatiles, Ash. Fixed Carbon. Calories. . 

, 3*92 . -SO-T/.. .. 9-7i 59'49 ./ 7,236. 

■ 1*32' 24*30^ C 11*70 ,■ 64-00 ' 7,431 ' 'y 

Aceordiiig* to "the Report of the Coal Grading* Board for 1935, 
moisture in good' qua.lity' Eaniganj coal may range from 3 to 10 
per cent., but rarely exceedvS. 2 per cent, in Jliaria coal, 'while 
volatiles range from 29 to 38 per cent, in Baniganj coal .and from 
21 to 30 per cent, in Jharia coal. The Grading* Board classifications 
are, it may be added, based on ash percentage, moisture content, and 
number of calories, the scale varying for low (oar Bariakar series) 
and high (or Raniganj vseries) volatile coals. Bor practical pur- 
poses, Baniganj coals burn ireely with a long flame and are 
specially suitable for steam-raising and gas-making, while Jharia 
coals burn slowly with a short flame and are specially suitable for 
manufacturing hard coke of metallurgical value. Jharia coals are, 
hoTrever, now’ admitted to be superior to the best Baniganj coals 
for steam-raising purposes with forced draught. Baniganj coals 
do not coke or only produce comparatively soft and porous coke 
wliich is of no use for metallurgical purposes with present methods 
of carbonisation. 

46. BiFr’EEENC.E IX. Charactek of Seams. — T here are also 
marked differences between the coal seams in the tw^o fields. In 
Baniganj, the seams, though thick as compared with seams in 
Great Britain, are generally thin as compared with those in Jharia 
win* ell are sometimes 60 to 80 feet thick and average about 25 feet. 
Further, the Jharia Field is congested and its 18' seams are not 
only comparatively close to one another, the intervening strata 
nieasiiring only a few feet in isome places, but are also eoiiipara- 
tively near the surface. Finally, the best Baniganj seams are 
graded in their wliole thickness, while the Jharia seams usually 
have to be graded in sections and differ in quality not only from 
colliery to colliery, but even within the same colliery. When it is 
added that several of the Jharia seams are very steeply inclined 
and gassy, it will be gathered that mining in the Jliaria Field 
is exceptionally difficult and dangerous, the conditions being 
jmrliaps unique and different from anything else in the wffiole world. 
We give in Appendix B three typical sections in the best part of the 
Jharia Field showu'ng the thickness and proximity of some of the 
seams. We also attach in Appendix C a plan, prepared partly 
from a plan supplied to us- hy Mr. J,.B. Harrison, Chief Mining 
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].uig‘ineer to tlie Eaihvai' Board;,; , sliowing- tlie ■ moiizas, some . colliery 
Ijoiiiidaries and tlie relatiTe position; of the seame ironi Fo. lO 'tO' 
Fo, 18 in tlie south-east section 'of -'the -Jharia Field. , .There are 
(jf course n iiie otli er .seams below ' Fo, 10 which are not shown 
on this plan. 

47. Other crmHTiONS.— The - ''Raniganj ■ Field was opened 
about 1820 and the Jliaria Field '' in .1893'', but Jharia has been pro- 
ducing more coal aiiiiually since ■■1906, and the conditions there 
jiiv relatiAT^ly far more conduehre to unsound and wasteful mining. 
The result is that serious; collapses.' ■and fires have heeii more 
frequent in Jharia than in '■Raniganj,' and the loss and avoid- 
able waste far greater. It should Tie added that, with the excep- 
tion of the Giridih Field, Jharia supplies the oiity coal which will 
make the kind of hard coke so far considered essential for smelting 
iron ore. 

48. Soft Coke. — In both fields, inferior coal (grade II and 
lower) and rejections from superior seams are used to manufacture 
soft coke, the demand for which has been nursed and strengthened 
by the Soft Coke Cess Coiinniittee administering the cess of 2 annas 
a ton imposed on soft coke despatched by rail from collieries in 
Bengal and Bihar hy India Act VIII of 1929. During tlie boom 
period, the demaiid for tlie inferior grades of coal was good, l)iit 
the slump that followed led to more and more concentrated work- 
ing on superior coals, and nianj" collieries producing inferior coals 
had to close down. The aim of the Soft Coke Cess Committeeps 
to popularise soft coke as a, domestic fuel. In order to establish 
standards of quality, supplies of soft coke have been analysed with 
volatile matter ranging from 2*8 to 24*8 per cent, and ash varying 
from 12*8 to 33*9 ])er cent. Loading is inspected, and extensive 
propaganda has been done all over India to remove the prejiulit'e 
that food cooked on a soft coke fire is injurious to healtli. Efforts 
have also been made to improve the maniifactuiring iirocess so as to 
obtain a lower percentage of volatile matter and a relatively low 
moisture content, and the manufacturing collieries have been put 
into touch with registered dealers all over India. Since operations 
began in June 1930, despatches of soft coke from the Bengal and 
Bihar collieries have been as follows — 



Tons. 

Tons. 

1930 

745,564 1933 

823,073 

1931 

722,597 1934 

860,478 

1932 

756,036 1935 . . ' , 

. 888,493 

49. It > 

Iiould he added that there are some oliserv* 

ers who' thin 


that the expansion in the demand for soft coke is more or less 
artificial and dependent entirely on con tinned low prices for coal. 
If the average prices of good quality coal were tO) rise, they sav, 
the demand for inferior coal would increase and its price would 
rise beyond ilie point at which soft coke manufactured from such 
coal can compete with wood and charcoal. 
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50. Consumption of Coal.— Tlie following are approximate 
estimates of the consumption of coal by various users in India 
taken from page 353 of Tolume LIX of the “ Memoirs of the 
Geological Survey of India ” and page 10 of ‘‘ Indian Coal 
Statistics, 1935 ”: — 


CoiisiiiBers. 

Estimated 
consumption 
in 1922, 

Percent- 
age of 
total- 

1 

, . . , 

t Estimated 
consumption 
1111927.,: 

Percent- 
age of 
total. 

Estimated 
consumption 
in 1935. 

Percent- 
age of 
, total, . . 


Tons. 


Tons. 

I ■ ■ 

! ■ ...Tons, 


linihvays 

6,186,000 

30*8 

7,259,000 

33’5 

7,293,000 

31*9 

Afiniiralty mid Hoyal 
Indian Alariiie. 

10,000 

0'2 

27,000 

0*1 

29,000 

i' ■' ■ ' 0*1' 

JUinker Coa l 

796,000 

4‘0 

1,317,000 

6*1 

1,020,U0!> i 

4*5 

Cotton inii.s 

1,131,000 

5*6 

830,000 

3*8 

1,531,000 

;6*7 

Jute Mills . 

942,000 

, 4‘7 \ ' 

935,000 

4*3 ^ ; 

(553,000 ' 

2*9,V 

Iron ludustry (including 
engineering , it'ork- 

shops). 

2,415,000 

12-0 

5,260,000 

24*2 „ ,| 

5,583,000 

.24*4 ' 

Port Trusts. . " .■ ' . . 

210,000 

1*1 

205,000 

0-9 

135,000 

■ 0*6 ' 

Inland Steamers, . 

582,000 

2-9 

636,000 

2*9 . 

551,000 

2*4 

Brick Kilns, potte;ries,, 
Ceine,iit,' 'Worlcs, etc. 

437,000 

2*2 

565,000 

2*6 

792,000 

3*5 

Tea Gardens 

204,000 

1*0 

223,000 

1*0 

186,000 

0*8 

Paper Mills . 

147,000 

0‘7 

156,000 

0*7 

171,000 

;".:0.7"v • 

Collieries and wastage . 

2,471,000 

12*3 

2,208,000 

10-2 

.1 ,220,000 

5*3 

Other .forms of industrial 
and domestic con- 
sumption. 

4,521,000 

22*5 

2,085,000 

9*7 

3,7I2,0U0 

. 16-2' .. 

Total 

20,082,000 

100*0 

21,706,000 

1000 

22,876,000 

100*0 




CHAPTER IV. 

' :Presettt conditions in Coal Trade and Industry. 

, 51 ., Review , OF conditions. — ^We sliall now turn from general 
■considerations and ..glance at tke pres.ent jposition i.n tke, coalfields 
of Bengal and Bihar.' All concerned' with' the , coal trade. . and' 
industry ''complain that ,they -‘'"starve with, nothing' ’’ and' allege, 
that this doth infect the veiy life-blood of our enterprise 
Tliongh there have been contxibntoiy causes, such as the general 
economic depression, the indifference of landlords to their own in- 
terests, and the inaction of Government in the face of a growing 
national emergency, it is undeniable that the trade and industry 
is itself mainly responsible for this general infirmity. 

52. It has been said that an^^hing can be proved by figures, 
hut it is at least equally true that nothing much can be proved 
without them. The following statistics (taken from Tables I 
to V annexed to this Report and supplied by the Mines Department 
and the Department of Commercial Intelligence and Statistics) may 
therefore be found strikingly relevant. They relate only to the 
Raniganj and Jharia Fields, but we have shown already that, so 
far as our enquiries are concerned, these two fields are of paramount 
importance. 




Baxiganj Pield. 


• 

JHAitIA FlLET). 



1920. 

1923. 

1930. 

. ^ 1935.'/ 

! 

1920. 

[ 

1923. . ' 1,930.. . j 


1. AmntLal output in tons ' 

■ 1 

4,997,679 ! 

; 5,557,424 

7,218,691 

■ ' 7, 348', 323 ^ 

9,294,040 

10,346,015 1 10,753,858 

9,245,292 

2. Percentage of total 
British Indian out- 
put. 

29-20 

29-62 

'31-82'" 

34-97 

54-41 

55-14 1 47-41 

' 43-99 

I ., ' 

3, Percentage of selected 
and grade I extract- 
ed. 

75 

70-1 

91-5 

' : 

94-8 

1 71-7. . 

i''-^ '.'-'"f . . 

63-0 76-9 

,:t- 

76-8 

4. Percentage of grade II 
and lower extract- 

25 

23-9 

'8*5 ; 

5-2 

28- 3 

37-0 /'f .,.23-1' , 

' ,; 


5. Average pitmouth 

value per ton in 
rupees. 

G 2 0 
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7. Niimlber of mines 
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20S 
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i'-'-' otjo j,. 204 ,| 
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1920, 1923, 1930 and 1935 are key years for various, reasons. The 
Raniganj and Jharia Fields' accounted for 83*67 per cent, of the 
total British Indian output. 'in 19'20, 84*76 per cent, in 1923, 
79*23 per cent, in 1930, and 78*96 per cent, in 1935. The boom 
cycle lasted till ' 1923, the peak years of pit-mouth value and price 
into wagons being* 1921 and 1922. Tallies and prices began to 
fall in 1923, but production was not appreciably affected until after 
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1930/ the peak year ' of output excepting 1919.' ' Tke' , depression 
'■cycle j tkougii' usually accepted ■ as kaving set' in from ' lOSO, cast 
its skadow akead in tke form of steadily decreasing : prices from 
1923 onwards^ .wkile' tke, 'percentage' of selected and .grade I.,.; coal 
extracted in EaniganJ rose significantly from 76*1 in 1923 to 91*5 
in I 93 O 5 and in Jkaria from' 63'0 in 1923 to 76*9, in 1930. From 
1931 to 1933; tke output of kotk Fields fell; prices continued to 
'drop and tke^ proportion ' of superior 'Coal extracted went on rising. 
Ill 1934 , and 1935, annual outputs in kotk Fields recovered and 
-advanced to tke neigkbourliood of tke 1930 figures. In 1934; as 
compared witk 1933, Eaniganj output increased by 8*5 per cent, 
-and Jkaria output by about 13 per cent. In 1935, as compared 
witk 1934, Eaniganj output increased by 8*13 per cent, and Jkaria 
output by 2*07 per cent. In kotk years, and in botk Fields, tliese 
larger outputs were almost entirely of selected and grade I coal, 
wliiie tke average prices obtained make one wonder bow tke industry 
was carried on at all. Tke provisional figures for 1936 skew a sliglit 
set-back in production, and tkis will probably continue witk stricter 
State control over metliods and tke exclusion of female labour 
underground. Prices skould, kowever, be relatively better. 

53. Cause and effect of low phices. — Economic science says 
tkat ‘ supply price ’ is cost of production flus a reasonable profit, 
but tliere seems little or no margin of profit in tke prices wkick 
most coal of good quality kas been feteking during tke past few 
years. Tkese low prices are due to tke interaction of keen com- 
petition and decreased demand due to tke general depression. 
Potential production exceeds demand and competition compels tke 
quotation of prices based on potential ratker than actual produc- 
tion. It is common knowledg^e tkat. raising costs per ton vary 
inversely witk output, and some of our witnesses assert tkat larger 
outputs from fewer mines are responsible mainly for tke very 
considerable decrease in costs of production wkick must kave taken 
place in order to enable coal to be sold at all at recent prices. 
Voluntary restriction of output, witk agreed-on minimum prices, 
kas failed to materialise because tke coal trade cannot combine 
even for obviously mutual benefit, wkile compulsoiy^ restric- 
tion of output, witk autkoritatively-fixed minimum, prices, 
has been rejected by Government. Consequently, as a matter of 
economic necessity, production costs kave keen reduced to tlie sub- 
sistence or survival level, repairs and renewals of plants are limited 
to tke lowest point compatible witk safety and efficiency, depre- 
ciation cannot be provided for adequately, and new developments 
■are' comparatively rare. In 1919, there were 53 collieries... under 
development; in 1935 tke number w’as 12. Consumers have 
demanded only tke best quality coal, and tke temptation to raise 
suck coal as cheaply as possible by risky and wasteful metliods 
kas been generally irresistible. ' Tkis can only be justified if one 
•admits that commercial profit^ is tke primary consideration. The 
limited reserves of good coal are being rapidly exhausted, all grades 
belovr selected and grade I, and even grade I, are being sacrificed 
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freely, and tlxe results. /miist be,, eumiilativeh- seidoiis^ as time goes 
on unless some really efiectiYe steps are taken. 

54. PuoBUCTiois^ COSTS.— Tbe 1925' Committee, .foimcl t.liat tlie' 
average cost of raising one ton of coal was Es. 6 in EaiiiganJ and 
Es. 5 ill Jbaria, the difference being, lascribed- to the greater deptliSy. 
siiialler average outputs, and scarcer labour in Eanigaiij, and it is. 
evident that, with selling prices at their recent levels, coal must 
have been raised at considerably lower rates per ton. We have 
given this point some attention in order to determine how the 
saving lias been effected. Larger oiitpixts from fewer collieries is 
one answer, but it is , not the . whole , answer as. is shown by the 
following figures , for 1925, and 1935 collected from the companies ; 
eoncernecL ' , . 
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55. Tlie practical' difficulties . m studying and analysing produc- 
tion costs are very, considerable. ■ Tire . accounts , of about 460 mines 
would bare to be expertly ■ examined in order to , obtain reliable 
^data and, even " then/ general conclusions could be cballeiiged cn 
tbe ground... of varying conditions. As' tbe 1935 OoBimittee, did, 
we liave had to content ourselves with figures from comparatively 
-few large companies. Other such companies could not supply 
useful figures because they have changed their methods of aceoimt- 
ing since 1925. Then, one item of expenditure is debited by some 
■companies to capital and by others to revenue. Calcutta charges, 
.again, do not always cover the same details, and profits are apt 
to be presented under the shadow of income-tax. Though our 
figures show a rather remarkable /* eoncilience in this respect, 
it is generally true that some companies economise more in one 
direction, and others in another. Finally, we have no informa- 
tion regarding the smaller collieries or even those of medium size. 
In 1935, however, the number of collieries raising* up to 1,000 tons 
a month was 34*29 per cent, of the total number, while they 
produced only 3*44 per cent, of the total output. On the otlier 
hand, the percentage of collieries raising over 5,000 tons a month 
was only 18*70, but they produced 64*53 per cent, of the total 
■output. The importance of the larger unit in Indian coal produc- 
tion has been growing steadily (in 1919, the pei^centage of 1,000 
tons a raonth collieries was 49*06 and their production 6*33 per 
•cent.) and these figures of costs are therefore a fairly good guide 
to general conditions. Besides, wdth all their limitations, ^ our 
'Statistics are at least authentic. 

56. Coming now to the figures themselves, outputs from our 
'9 companies increased in the 10 years from 1925 to 1935 by about 
■80 per cent. The companies concerned are, hoW'ever, among the 
most importa.nt and progressive, and are all '' representative ’ in 
the economic sense of the term. Average raising costs per ton 
decreased during the same period by 46 per cent., and it is remark- 
able liow^ all the factors (except depreciation and interest charges) 
making* up ]>roduction costs have fallen in much the same proportion. 
The remuneration of superior staff has come down on the average 
by 41 per cent., but this includes the 10 per cent, retrenchment 
cut tvliicli was imposed in almost every trade and" industry. It 
is generally considered that the superior supervising staff has been 
reduced to the danger limit and that changes in management have 
been too frequent for efficiency in work ’where experience of local 
conditions is essential. Wages of labour have fallen by 45 per 
cent., underground labour by 43 per cent, and surface labour by 
47 per cent., the difference being probably due to -v^ork below 
■ground being mure specialised. ■ There' are of course different' 
■systems of payment, miners, loaders and trammers being paid 
],)er tub of coal, sirdars^ timbermen and haulage rmd pumping 
hhalasu receiving fixed wmges, wdiile loading and screening coolies 
'on the surface are paid by contract. Speaking at the annual dinner 
■of the Xational Associ^ation of Colliery Managers lu-lu toward- ilio 
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«eiid of February 1937;, the President observed ' that the earningS: 
of miners' and .colliery laboTir ' are already ridiculously low and 
now, witb' the women out, the family earniB,gs would be still lower 
He might have /added' that, if accidents involving ■ largeHoss , of 
life continne, the diminution in the available s'upply of labour 
may be such as to embarrass the coal industry. The ' efficiency of 
the labour has not ■ apparently deteriorated because, according' 
to Table 21 at 'page 78 of Indian -Coal Statistics, "1935 the 
c|uantity of coal produced annually per person employed above 
and below ground has increased from 113 tons in 1926 to 128 
tons in 1935. Eisks have, however, been taken in India which 
would not have been possible with less ignorant labour. The 
morale of the labour force wms considerably shaken by the Poidih 
disaster partiGularly in the Dishergarh area of the Eaniganj Field, 
while the exclusion of wnmen from underground work will have 
a prejudicial effect numerically. It will therefore be necessary 
to pay labour better in any event. As wms to be expected perhaps, 
depreciation and interest charges have fallen most of all, w'hile 
Galciitta charges have decreased to the same extent as the remu- 
neration of superior staff. The dividends paid by these particular 
companies have improved in almost every instance and indicate 
that, whatever may have happened to the property or the machinery 
or the labour force, the advisability of keeping the shareholders 
content has not been lost sight of. This may also be due to the 
fact that, in some cases, the remuneration of the managing agents 
depends on the dividends and bonuses paid to shareholders. At 
page 13 of Indian Coal Statistics, 1935 it is said that, out of 
66 coal companies mentioned in the Calcutta Stock and Share 
List ’’ with an aggregate paid-up capital of 623 lakhs, 32 declared 
110 dividend, and figures for 9 w^ere not reported; one company 
paid 65 per cent., two 22|- per cent., one 20 per cent., one 18f 
per cent., one 17t?- per cent., two 15 per cent., and the remainder 
betw^een 2| and 12 per cent. Tn these cases prices have not been 
too low to pay dividends, but Lave been too low to permit of 
adequate wages or improved methods to prevent avoidable waste. 

57. Status, policv and peactice of managing firms. — Apart 
from the notoi'ious lack of co-ordination or co-operation in the coal 
trade as a whole, or even in the various groups into wdiicli it is 
divided, the managing agency system, though it may have answered 
the requirements of the coal trade as distributors and profit 
producers, has not been an unmixed advantage to the coal industry. 
In 1935, 74*75 per cent, of the Eaniganj and Jharia production 
ivas raised by limited companies formed under the Indian Com- 
panies Act of 1913, the 1936 amendments to wdiich do not generally 
apply to existing companies though there are provisions regarding 
the proportion of directors to be appointed by the managing agents 
and ])owers of borrowing and lending among companies under the 
same managing agents. These companies are directed and controlled 
bv business firms in Calcutta described in their articles of associa- 
tion as ‘‘ managing agents fh . They are usually remunerated 
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eitJier by a fixed percentage on the gross': proceeds' on all coal sold 
fins a pei'ceiitage on other transactions, or by a coiiiBiissioii oil 
raisings fbu a fixed inontlily sxmi for office expenses, or by a fixed 
percentage on dividends and bonuses paid to shareholders flus- a 
fixed inontlily sum for office expenses. All three methods place a 
premiuiix on high outputs, big sales and large profits, and are 
generally ealcuiated to focus effort on immediate rather than 
future gain, it being remembered as well that these managing 
agents also control mills and other industrial concerns w-hicli 
benefit by cheap fuel. Shareholders seldom attend the general 
meetings of these companies in any numbers, two holders of ordinary 
sliares personally present at such meetings constituting a c[uorioii 
to choose a chairman and declare a dividend, while three persons 
holding ordinary shares, present either in person or by proxy, 
constitute a quorum for all other purposes. Under the 1931) 
ainendinents to the Companies Act, the interests of shareholders 
have been better safeguarded in several ways and closer contact 
between them and the directors has been aimed at. Ketrenchinent 
in working expenses has necessarily dictated policy in the coal 
trade, and the industry lias had to give effect to that policy by 
increasing output or cutting down costs without sufficient atten- 
tion to the mining methods necessary to secure these ends. So 
far as we are aware, no firm of managing agents has a techineal 
expert on its Calcutta staff, but it is from Calcutta that the policy 
of every coal company is directed in detail with primary regard 
to commercial consideratioiis. Some witnesses expressed themselve^. 
strongly regarding the interference of owners v'ith mining methods. 
For example, the Indian Mine Managers’ Association (W. 'No, 2) 
told us that managers do not at present have enough scope because 
they are controlled ly ])eople who have no sufficient Imowledge of 
mining and are liable to be dismissed if thex^ were to refuse to 
cany out the orders of an owner even though the carrying out of 
these orders would mean unsound a’lid unsafe working Others 
told us in confideiice that they have on occasions been faced with 
the alternative of adopting unsound mining methods or losing their 
livelihood, and that, though they ai^e held legally responsible, they 
do not actually have ''control, management and direction of the- 
mine ” as is contemplated by section 15 of the Indian Mines Act,- 
Some examples of the difference in the two points of view may 
be cited. The Report of the Court of Enquiry on a fatal subsidence 
at Mudidili Colliery on the 9th April 1928 sa3^s that 6 milling*- 
experts were asked for their opinions as to whether, with, certain 
given conditions indicating every chance of premature or sudden 
collapse, it would be reasonable to prohibit by legislation pillar- 
extraction in an upper seam unless the workings in the lowex' seam 
had been completely stowed. According to the Report: "The 
general answer of the expert witnesses is in the affirmative from the 
sound mining or safety point of view. It is in the negative from 
the commercial or profit-making point of view.'’’ Then, one 
Calcutta witness (W. No. 7) said before us that " the private 
owners (who are usiiallv lease-holders and not proprietors) of mines 
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Hi ludia slioiild be allowed to eontiime to mine as t key please in 
aceordainje witli market demands iiTespectiTe of tlie con sequences 
to tile property, but not irrespective of tlie conseqiiences to life 
Finally, tke Cliairman of tlie Bengal Goal Co., at tJie last animal 
general jneeting held on the 18tb December 1936, argued that the 
known figures of Indian coal reserves did not necessitate any general 
-sekenie of conservation. JEe cited the 'figures of Sir Lewis Fermor,: 
late Director of the Geological Survey as showing that no shortage 
of coal in India is to be feared for over 100 years ’k but omitted 
to mention that Sir Lewis Fermor’s 100 3’ears for the Jharia Field 
postulated practically" complete extraction with stowing or pacddng. 
He then went on to say: — It appears to me that the public as a 
whole do not sufficiently appreciate the importance of the principle 
involved in this question of conservation. It resolves itself into this. 
Are yon, and all other shareholders of coal companies, quietly and 
peacefulhr to enjoy ymur properties as laid down in ymur leases 
with yonr landlords, or are you only to enjoy them subject io what 
Government decide you may or may- not do in the presumed interest, 
■of posterity a hundred y^ears iie3iee‘f To me there can only be one 
answer — Government have no cause in this matter to trespass upon 
your rights, and I ho].)e that upon reflection yow and the public, 
as a whole, will agree with me.'^ It should l)e added that the 
.annual report of this Oompaim showed — 

(i) that a dividend of 12 per cent, was being j)md on its 

^ , shares 

(ii) that ex])enditure on capital account had been incurred 

on sinking new pits at Banksimulla Collieiy ; 

(iiij that raisings for the year ending the 31st October 1936 
{i'lz,, 1,173,933 tons) were a record in our 93 years’ 
history ’6; 

(iv) that the export business constituted 30 per cent, of the 
total shipments of cargo coal from Calcutta, and that 
the Ceylon Government railway's had purchased their 
coal requirements for 1937-38 from the Company instead 
of from Natal as had been the case during the previous 
tw'o years ; and 

(v) that, though costs had been slightly" higher, selling prices 
“ now show encouraging signs of going up 

58. ITe do not suggest that unsound methods of mining are 
usually" followed as a consequence of the present organisation of 
the coal trade and industiy because we have ourselves seen several 
mines which are being worked as soundly and as safety as present 
methods will permit. Nor do we suggest that there is nothing to 
be said on the other side because we know that companies engaged 
in winning and selling coal tvith capital belonging to shareholders 
liave somehow- to provide returns on the money- invested, and are 
imturally^ concerned more with the present and near future. They 
have to* fight for economic existence and eannqj be expected to 



ussimie in tlie public interest financial ■bm‘dens /wliicb may result 
in bankruptcy, 'W.h.en, liowever^ tbey go on to argue tiiat it is 
obviuusl}^ to tlie ultimate adyantage of owners to recover every 
possible tun of coal and tfius reduce depletioii cfiarges, our repiy 
IS tliat tliis consideration may not operate until , exliaustion lias so 
increaseti the value of the remaining coal as to make it worth while 
10 conserve voluntarily, and that this point may not be readied 
until long* after national interests have been seriously endangered 
or damaged. It is also evident that those responsible for sales, 
ajul particularly when their remuneration depends on the extent 
or gross value of those sales, are prone to force operations in 
order to reduce overhead charges and comparative raising costs. 
Hitherto, and until the temporary legislation and regulations of 
IDdii, the Mines Department was concerned only with the safety of 
hiunaii life, and the general attitude of Government was that, pro- 
vided the safety of workers tvas ensured, it need not concern itself 
with the safety of workings nor enforce methods of mining cal- 
culated to make available the maximum quantity of coal consistent 
with saiet}'. The idea was that all this was really the business 
of t he proprietors and should be regulated thro ugh their leases. As 
a. result, those wii.o control the coal trade consider, possibly 
quite sincerely, that their right to work their properties as they 
please within the- terms of their leases is sacrosanct, and that 
they are not called on, except in their own interests, to weigh 
sound mining against commercial profit, nor to consider public 
advantage as at all relevant to the matter. In short, to use a 
sporting metaphor, the coal trade in India has been rather like a 
race in which profit has always come in first, with safety a poor 
second, sound methods an ^ also ran and national welfare a 
* dead horse ’ entered perhaps, but never likely to start. Neither 
Government nor the landlords can escape responsibility for allowing 
this state of afiairs to prevail for so long, but this does not alter 
the facts nor, still less, will it justify further inaction on the 
part of all concerned. 

59. Suggested hemedies. — It may well be asked w^hat the 
remedy is. So far as the controlling firms are concerned, a new 
spirit of co-operation and co-ordination is the first essential. 
Eatioiialisation demands the fullest exercise of this spirit and it 
is evident that, without some practical exhibition of mutual trust 
and mutual help, no useful exploration can be done of the possibi- 
lities of voluntary restriction of outputs, selling exchanges, and 
regional prices. Something in the nature of a strong trade union 
among managers is also indicated to safeguard them, against arbi- 
trary^ dismissal and to ensure reasonable continuity of employment 
ill the same mine. So far as Government is concerned, the measures 
of State control suggested later in thivS Eeport must tend to eliminate 
gradually most of the disastrous consequences of past policy and 
present conditions. Even so, steps should also be taken to enforce 
more practically the responsibility imposed on owners by section 
16 (1) of the Indian Mines Act. They are supposed to be respon- 
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sible tJiat all operatioiis are conducted in accordance witk tie pro- 
visions of : tlie ■ Act, regulations,- rules, bj^e-laws and orders, and 
are also supposed to be equally guilty of ■ all contraventions unless 
tliey kave d-aken reasonable -measures to prevent tiem. Actually, 
provisos (a), (b) and (c) almost completely divest boti 'Owners 
and agents of legal liability, and we would tlieref ore amend tkese 
provisos so as ' to make it clear 'tkat tkey' are legally liable if it can 
be proved tkat tke offence or contravention kas been committed in 
order to comply witk an owner’s or agent’s generat or particular 
instructions regarding reduced costs or, increased outputs. We 
would- also require tkat, as agents are superior to managers under 
section 3 (a), ail agents must kave at least tke qualifications of tiie 
Tiianagers working under tkein.' .Tkese qualifications are prescribed 
in - section 15 of tlie Act and in ■ Permanent Regulations 23 and 83 
t/v, . - - ■ ■ '■ ^ 



CHAPTER V. 


TliB; .ProMem Waste witli particular reference to 
Collapses, Fires, Floods and Explosions. 

Go. Accide:\^ts m Coal Mikes. — Public attention bas been 
drawn to tlie coal trade and mdiistrj becaiise of the serious mining* 
accidents which have occurred one -after the other during the last 
two or tliree years. Though the significance of these laceidents 
should not and cannot he overlooked, while their relevance to our 
enquiries has been eniphasised in ouivternis of reference, it should 
not be forgotten that there are other, and in some ways more solid, 
grounds for State interv-ention to prevent avoidable waste of an 
irreplaceable national asset. Jfo country can ahbrd to have a 
valuable asset wasted and the prevention of such waste becomes 
imperative when the asset is limited in quantity. It has been 
argued that no drastic measures against waste are required because 
there is no guarantee that men wdll always need coal, but it is at 
least as pertinent (or impertinent) to reply tliat no one can predict 
what further uses may be found for coal in future. 

()1. Some accidents in coal mines are directly connected with 
wasteful methods and practices. Where, for instance, excessive 
extrac'tion in first working lias left pillars iivadetpi-ate for siippairt, 
various consequences mav' ensue. Crush and premature collapse 
may lead to a sudden subsidence and lives may be lost both above 
ami below ground. Fuidher, much valuable coal may be lost and 
(langeroiis fires (*aused by spontaneous combustion may follow. 
Other accidents have no connection with methods of work as, for 
example, fires caused by upsetting an open lamp or explosions ca used 
by tampering with a safety lamp. xVccidents are bound to happen 
in the best regulated industries ])e(‘ause one eaiinot legislate against 
human incompetence or carelessness, and coal mining is, and must 
always remain, a dangerous occupation. This does uot mean, 
liow’ever, that no steps should be taken to prevent conditions arising 
whicli cause accidents or magnify their coiivsequenees. 

62. Figures of recent fatal accidents: — The following figures 
of fatal accidents in coal mines during' 1934 and 1935 are taken 
from the Aiuuial Reports of the Chief Inspector of Mines: — 




No. 

Deaths underground. 

Deaths on 
the 

surface. 

1934 

. 

131 

140 

17 

1935 

, » 

158 

252 



Of tlie 1934 underground deaths, 61 occurred in Tharia, 50 in 
Eaniganj and .13 in the Pencil Valley; of tlie 1935 underground 
» ( 32 ) 



33 


■deatliSj 106; occurred iu Jliaria, 67 in 'Giriclili, 46 in Eaniganj and 
18 in. tke Pencil Valley. 

63. ExAMi’NATioisr OF' KECENT' I’AtAL ACCIDENTS.— Tile more 
serious accidents in the last few years have been referred to by one 
or two prominent members of the coal trade as pure accidents. 
We presume that ■ a pure accident ^'’ is one that is not .only 
beyond human foresight and control, but is also not contributed 
to in any way by humiaii incompetence, negligence or rashness. 
The idea meant to be conveyed is tbat Nature was entirely respon- 
sible, and that these accidents occurred because Nature is in a 
troublesome mood Let xis now see how far such statements are 
true by analysing the fatal accidents of the last three years as 
described in the xinnual Reports of the Chief Inspector of Mines. 

1934 — Poriaimr Colliery— 6 killed. — Only the bottom 12 feet 
of the 34 feet thick seam was being worked. A pillar 50 feet s(iuare 
was being extracted by a split of 24 feet leaving stocks on either 
side. The miners were killed by the fall of an unsupported shale 
band 18 inches to 2 feet thick. The Inspector of Mines who 
enquired into the accident considered that it was one which should 
not have occuiTed and that, though the deceased disobeyed orders, 
the main responsibility rested with the night and day shift overmen 
because the place was unsafe and more props should have been set. 

1934 — Seehpore Colliery — 5 killed and 1 injured. — The seam is 
15 feet thick and 250 feet from the surface. Pillars 60 to 70 
feet* square w^ere being extracted by driving two splits forming four 
.stooks. The miners were overwhelmed by a fall of roof while 
removing loose coal from a fenced-off goaf. This was against 
orders and contrary to the Regulations, 

1935 — Bagdigi Colliery— 19 killed and 7 injured, — A Court of 
.Enquiry was held under sectioii 21 of the Mines Act. No inflam- 
mable gas had ever been detected and open lights were being used. 
A retaining wall protecting the m from a large tank and 
iiullali collapsed during lieav}^ min. A large quantity of water 
was suddenly admitted into the upper seams which were on fire. 
It -was considered that this water generated gases and produced a 
reversal of the air in the inine which gra filled the workings 
with an inflammable mixture of air and gases. This mixture was 
ignited either from the fire in the upper seams or by the naked 
lights of the five persons who were entombed in the mine. The 
-explosion may have been extended and its force augmented by 

dry coal-dust on the haulage roads and rise workings. It is our 
view that, though the collapse of the wall may have been a pure 
accident the consequences would not have been serious if there 
had been no fires in the mine* These fires were caused by the 
exti’iactioii of pillars in thick seams without stowing, and also by 
extracting pillars under a fire area, a practice which has since been 
probibited by regulation. 

19t35 — Joktiabad Colliery— 62 killed. — The accident was caused 
by an ignition of coal-dust By flame from a b]i)wn-out shot of 
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liquid oxygen explosive. The, mine was non-gassy ^ and worked 
with naked lights. The Court of Enquiry under section, 21 of the 
Mines Act found intei^ alia {i) that the shots were not welh placed 
and that at least one of them appeared to have been improperly 
stemmed, (ii) that the number , of' persons in the district was much: 
greater than it ought to have been, (iii) that the miners were 
allowed to congregate much too close to the shots, (iv) that it 
was a mistake to have the same official firing the shots and super- 
vising the district, and (v) that it was doubtful whether the place* 
had been watered at all before the shots were fired. We may add 
that, as a result of this accident, various regulations were introduced 
regarding additional precautions to be taken during shot-firing and 
against coal-dust. 

1935 — Loyabad Colliery — ZriZZed.— This accident was enquired 
into by an Inspector of Mines and his report was published by 
the Local Government. An irruption of water from old workings 
caused the accident. The plans were inaccurate and there w^as no* 
proper knowledge of the actual extent of the workings. There had 
been too many changes of management at the colliery, and the 
system of making, maintaining, copying and comparing plans was 
found to be defective. Provision was made against similar defects 
occurring in future by amending the bye-laws. 

1936 — Loyabad Colliery — 35 hilled and 23 ‘poisoned by ym, but 
recovered, — The Court of Enquiry under section 21 found that the 
fire was almost certainly due to spontaneous combustion or« to 
an accidental fire, but we think the latter rather more probable 
than the former This fire ignited unconsumed gases driven 
hack over it by a fall of roof, and two explosions occurred in this 
way. Of the 35 fatal casualties, only 14 were engaged in fighting* 
the fire. The other 21 were in the dip workings removing pumps, 
and were not withdrawn although the Chief Inspector of Mines 
had insisted that no one should be employed underground except 
those dealing with the fire. As regards the fire itself, the Court 
found that the stoppings made or planned were well-placed to 
exclude air from the fire, and that the rescue measures were as 
efficient as possible with the equipment available. Most of the- 
Temporary Regulations issued with Notification No. M955 of the 
23rd May 1936 were introduced as a' result of this accident. 

1936 — Second Adjai Colliery — 4 killed and 1 injured, — The mine' 
had been shut down and flooded for some years. It had been 
dewatered shortly before and was being inspected prior to work 
being restarted. No gas had ever been found in the mine which 
had been previously worked wdth naked lights. The fatal explosion 
was caused by gas being ignited by an open lamp carried by one 
of the party. The proper examination of re-opened mines" with 
safety lamps has since been prescribed by regulation. 

1936 — Nihiripatra Colliery — 4 hilled. — Pillars in a seam 40^ 
feet thick, lying at a depth of about 80 feet, suddenly collapsed in 
an area 300 feet x 200 feet, and persons on the surface were engulfed. 
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in tlie subsidence., Tbe premature- collapse was- due to tlie excessive. , 
si^e of galleries, some of wliich were as much as 30 feet high. ; 

1936'—iVorth BurralcMT Lodna Colliery — 3 Pillars in an 

area 300 . feet' x 350 feet, ' adjoining a depillariiig area in a seam 24 
feet thick, eolliapsed and ian occupied dwelling was destroyed by the 
ensuing subsidence. In the collapsed area, the pillars were 45 feet 
s^qiiare and the galleries 12 to 15 feet wide ''and '24 feet high. Had 
the galleries been of moderate height, the premature collapse would 
not have . occurred. 

1936 — Poidih Colliery — -209 hilled,— K Court of Enquiry under 
section 21 has been held, hut its report has not been published 
yet. As both shafts w^ere sealed down within a day or two of 
the disaster, the cause of the obviously terrific explosion must in 
any event be a matter of conjecture. It is known, however, that 
over 50 women were killed who shoiild not have been down the 
mine at all. It is generally believed that inflamniable gas wms 
expelled from a goaf and that the explosion was propagated through 
the mine by coahdnst. We deal with this question further at the 
end of Chapter IX. 

64. Meaning of waste.— Besides endangering and destroying 
human life, the ordinary methods of working are often unneces- 
sarily w^asteful. It should be clearly understood that by 5 waste ■ 
we mean underground waste and not waste caused during any 
process of distribution or consumption subsequent to extraction 
from the mine. Except for occasional collapses, waste does not 
occur during first w^orking because all the coal is raised, while the 
coal left in the roof or floor oi’ in panel barriers is still recoverable 
later. It is during depillaring that most waste occurs, and its 
extent varies with the thickness of the seam, depth from the 
surface, nature of the roof and of the coal, and sizes of galleries 
and pillars. If the galleries are high and wide, and the pillars 
comparatively small, crush niay set in and he follow' ed by premature 
collapses and fire involving waste amounting to millions of tons. 
On the other hand, when the seam is thin (up to about 12 feet) 
and the pressure comparatively small because the surface is near 
or the roof strong or the coal hard, only a little coal may be lost in 
depillaring. We estimate that, taken over the Raniganj and Jharia 
Fields as a whole, the average waste in the working sectious of seams 
is 35 per cent. The waste owing to sections not being worked for 
commercial reavsons is about 15 per cent. The average total w^aste 
of coal in sif.u is therefore about 50 per cent, of wdiich all hut 10 
per cent, at the outside would be saved by stowing. There must 
probably always he this 10 per cent, of waste in boundary barriers, 
shaft protection, etc., to keep a mine safe. The 50 per cent, is 
made up of 16 per cent, in sections left, 15 per cent, in harriers, 
15 per cent, in actual depillaring, and 5 per cent, in fires and 
collapses. 

65. Meaning of AVOinABUE waste. — The term '' avoidable 
wmste has been debated by mining men for years, and it Las 
of course a relative meaning varying with the method of working, 

» 2 
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tlie local conditions and tlie standpoint of the speaker* Almost 
all our witnesses have, however, accepted the following definitioii': 
— Avoidable waste is all waste wbicli is not' incidental to a 
proper and efficient working of the system of mining that is being 
followed/' This is an adequate : definition from a mining: : and 
national point of view, but a commercial man wotild say that 
market conditions must be taken into account and that it is not 
avoidable waste to leave behind and lose coal which he cannot at 
the moment extract at a profit nor use to industrial advantage. 
This is where the fundamental clash comes and it is for Gfovern- 
ment to decide which view is to prevail and determine its policy. 
So far as we are concerned, we are definitely of opinion that the 
commercial aspect must be siibordinated to the national and 
mining aspects, if there is to be any reality in a policy of ^ safety 
first’, ?.c., safety which safeguards Inunan life from danger, and 
safety which protects coal of good quality from avoidable waste. 

66. Causes of avoidable waste.— In considering the question 
of avoidable waste, we would distinguish between: 

(i) Waste due to mining methods which are bad under all 
circumstances, 6. <7., too high a percentage of extraction 
in first working and enlarging galleries or reducing 
pillars too much in advance of systematic depillaring. 

(ii) Waste due to mining methods which have been more or 

less forced on the trade and industry by economic con- 
ditions, r.//., section -working involving the sacrifice of 
coal of commercial or industrial value. 

(iii) Waste due to circumstances over which the mining com- 

munity has little or no control, 6.//., coal lost 
(a) as support under railways or other surface features, 

(h) ill excessive harriers due to crooked boundaries or small 
leaseholds or geological disturbances such as faults, 

■ and., . ' ■ ' 

(c) because terms in some leases encourage excessive extrac- 
tion in first working, or hinder agreements regarding 
depillaring, w^ay-leave and boundary adjustments for 
which big premiums or transfer fees are demanded. 

67. All avoidable avaste should be controlled. — ^We think, 
however, that national interests require that all kinds of avoidable 
waste should in future be strictly controlled, and prevented as far 
as possible, by various measures to be recommended later. Govern- 
ment should decide definitely, and then declare firmly, that safety 
of property comes only second to safety of life, and that control 
over all concerned in. the coal trade and industry will be strengthened 
by laws and regulations intended to safeguard the mineral as well 
as the miner. It will be argued that avoidable waste occurs in all 
coal-producing countries and the somewhat impressive figures of the 
IJnited States of America Goal Commission may even be cited. 
That Coiiiniissioii calculated that, in 1921, the Fnited States of 
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America; produced 368; million 'tons of bituminous coal , and tliat^ in 
recovering tliis. amount,- 196 million tons were' wasted 'out of, wbicli 
no less tliau ' 110 million tons was avoidable. In other words, out 
of 564' million - tons 65-2 per cent, was recovered and 34*8 

per, cent, was^, wasted,; the percentage - of unnecessary waste , being 
19 *5 . It should, however, be added that, in the early days of 
mining in the United States, the percentage of coal recovered was 
only ; 27' ; , the Coal Waste Commission " of 1893 gave the average 
percentage of recovery as 41-5; by 1921, it had increased to 65*2 
per cent. We have not been able to ascertain wliat the percentage 
is now, hut the point is that the percentage of recovery in the 
United vStates of America improved steadily as experience was 
gained, whereas in India the average percentage in 1920 was 66*6 
(see paragraph 12 of the 1920 Committee’s- Report) and is now only 
50. ' 

68. Collapses, xormal and puematuke. — ^We shall now deal 
with some particular aspects of wavSte, the first of these being 
collapses. Collapses are either normal or premature. Normal 
collapses are brought about deliberately by roof control, the pro- 
cedure being to remove as much pillar coal as practicable, with- 
draw the timber props and bring down the unsupported roof periodi- 
cally. Such collapses are an everyday incident and cause little 
or no immediate danger because, even when a main fall breaks up 
to the surface after local falls have been dela^yed and a sufficiently 
large area has been depillared, there is usually sufficient warning 
to^ allow of miners being •withdrawn, defensive stoppings being 
provided and surface buildings being evacuated. Premature col- 
lapses, as the adjective implies, occur involuntarily before working 
conditions are ready for normal collapses. Thej^ are comparatively 
sudden and sharp, and may have devastating results to life and 
property both underground and on the surface. 

69. Causes and development of PUEMATunE collapses. — The 
causes and development of premature collapses have been well 
described b 3 ^ the Second Subsidence Committee, which consisted of 
eminent raining engineers, was appointed by the Mining and Geolo- 
gical Institute of India, sat from 1929 to 1935, and made enquiries 
from agents and managers actually engaged in developing and 
depillariiig. The following extracts from their Report Tians- 
actions of the Mining and Geological Institute of India, Volume 
XXXI, Part 2 ” wall be more enlightening than anj^thing we could 
say on the subject. 

From the moment the coal is rattacked and pillars are formed, 
the process of decay of strength to meet the load of the superin- 
cumbent strata, leading ultimate^ to collapse, is initiated. The 
very reduction of the bulk of a coal seam increases the static 
stress on the remainder, and the driving of galleries allows the 
development of lateral stresses in the coal of the pillars, resulting 
in a weakening of its capacity to bear the weight of the overlying 
strata, In virgin ground the stresses in the coal and the overlying 
strata are normally in equilibrium; the development of the mine 
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working* is aa attack oa that' equilibrium and, as that attack 
progresses, stability is impaii'ed/^ 

: t"' It is em early in, the life of the coal pillars' the 

processes of disintegration are operating, but coal seams 
vary considerably in their powers to resist these early inherent 
deteriorating forces, and what may be true of a seam in one colliery 
may not apply to the same seam near by, particularly so if effected 
by tectonic movements. The effects so often described as weather-* 
ing must, therefore, be a most variable factor.'’’ 

It has been shewn that the deterioration in strength of the 
pillars commenced from the first attack on the coal seam. Further 
reduction of the bulk of the coal in the seam immediately reacts 
to the detriment of the strength of the coal that remains behind, 
and gives greater play to those forces tending to disturb the stability 
of the mine. Heightening of galleries, either by cutting the roof 
or the floor, increases the lateral stresses and allows roof pressures 
to operate laterally more extensively on the pillars along their 
heightened- sides and thus promotes spalling. Widening of the 
galleries, since it always results in unequal roof spans, causes 
further stresses in the roof and initiates incipient breaks. Splitting 
and robbing further reduce the bulk of coal supporting the roof 
weight, and additional weight is thrown thereby on the reduced 
pillars causing further spalling, which spalling, so well-known m 
our mines as * fallen coal still further reduces the bulk' of the 
coal seam available to support the roof.” 

^ ■ ■■ ^ ' at * 

It may not he out of place to remark that the matter of pillar 
strength has two distinct phases, conditions of stress 

during whole workings, and (2) the conditions of stress during pillar 
extraction, wdien unattacked pillars will he called upon to resist 
the enormous forces set up by the intermittent adjustments of 
subsiding strata over the area of extraeted pillars, producing inci- 
pient, and perhaps actual, dynamic loads. The unit pillar strength 
required during depillaring is greater than is required in ordinary 
whole workings, .and it is essential to plan the size of pillars for 
the loads of the depillaring phase, keeping well in mind the dete- 
riorating forces that act continuously and cumulatively on the 
pillars during their whole life. The consensus of opinion is that 
the deterioration of pillars is due chiefly to mechanical stresses, 
and that wdieii continual spalling does take place, the pillars are 
already considerably stressed by roof pressure, and that the spalling 
is simply relief to these stresses consequent on the normal spread 
of stress from the loaded area. Such relief is local to the spalled 
coal and, when this spalled coal falls, still greater strains are set 
up in the remainder of the pillar, resulting in fresh spalling and a 
further loss of strength. Avoidance of this destructive stressing 
is best possible hy^ desigi\ing large pillars in the first instance-” 
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'iiatTOe continuity of roof strata' liave a Tory 
'Considerable effect on tlie question of deterioration: of coal . pillars/" 

As development proceeds, wider areas of roof are involved 
and fractures develop bigber in the strata, inereasing thereby the 
load on the coa! pillars. Expeiience' shews that this loading is at 
times concentrated in the interior of pillars as there the coal some- 
times appears to be more friable, producing less lumpy coal than 
the outer sides of the pillar. It may be stated, however, that if 
the pillars are large enough they will satisfactorily resist the roof 
load of the first workings, even when — as evidence shows— the 
pillars have been robbed to a very considerable extent and, so long 
as the load remains static, the position will remain one of equili- 
brium for perhaps considerable periods. Once depillaring starts, 
how^ever, the static load may become dynamic, and the position 
may immediate^ become unstable. What is safe in open workings 
therefore, may become very definitely unsafe when depillaring 
begins,"" 

There is,, however, always the possibility of failure of a 
single pillar, in cases where the pillar strength has little margin of 
safety. Such fracture sets free the static forces, and adjacent 
pillars are immediately overburdened by the dynamic load and col- 
lapse is initiated. Where collapses have taken place in mines in 
tlfe whole workings, these are probably due in most cases to the 
failure of single pillars. Such initial failure may be the result 
of extensive robbing or may be by the concentration of roof stresses 
set up either by the inequalities in the mechanical strength of the 
roof, or by localisation of pressure due to the presence of faults, 
dykes, or roof breaks, or again it may be the result of the varying 
strength of the floor. It is the practical experience of most mining 
engineers in India that some pillars do appear to be stressed more 
than others, tliat is, there would appear to be some localisation of 
roof pressures. Indeed, when the varying character of the roof 
rock is realised, it is easy to understand how pillars must be 
unequally stressed."" 

Faults and dykes greatly affect the strength of pillars in the 
vicinity. It is known that faults may concentrate or may distri- 
bute rock pressures. * * ^ The effect of faulting usually 

Tesults in added roof pressures, sometimes of considerable extent, 
and this is the consensns of views expressed in replies to the 
questionnaire. Similar remarks apply to dykes. These cause breaks 
through the roof rocks and they are always accompanied by sub- 
sidiary and parallel slips, often repeated some distance away. 
These slips are caused by the stresses set up by intrusion under 
considerable pressures of the molten magma of the dykes, and of 
the contraction that accompanies its subsequent cooling. Such 
slips are a source of great danger and, by breaking the roof verti- 
cally, often localise considerable pressures on the coal pillars.’" ' 
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Intrusive sills in tlie' Siiperirictimbent strata may considerably 
af ect tbe loading of tlie pillars by distributing pressures* 

'' It is apparent tliat the forces tending towards tlie demoli- 
tion of coal pillars in the first worldngs, more particularly in the 
thick seams, are considerable and with age are cumulative. With 
this in Blind the Subsidence Committee would again emphasise 
the need of substantial pillars in the first working with galleries 
of a height not exceeding 10 feet. They would, in particular, em- 
phasise the weakening effect of the presence of faults and dykes on 
pillars, and especially so in such instances where faults or dykes 
intersect. In view of the cumulative effect of the forces causing 
stresses within both the coal and the attendant strata, it is advisable, 
in order to ensure maximum extraction, that depillaring should 
not be long delaj^ed after the first working,'’ 

When depillaring is commenced, the whole situation is 
changed. So long as the pillars in the ‘ whole working ’ phase of 
extraction are of sufficient strength, no collapse is to he feared, 
but experience has proved that their strength may become greatly 
impaired, and the situation may become one of more or less balanced 
equilibrium where, so long as the load remains static, the workings 
remain stable.” 

By removing the coal in depillaring, an additional weight 
has to he supported by the pillars that remain in the vicinity; 
for a while this increased weight is borne hj these pillars, fcut 
the stressed rocks over the void will eventually bend downwards and 
exert a pull on the roof and the top of the coal pillars in the 
vicinity towards the centre of the extracted area, until the roof 
rocks suddenly fracture and fall. This affords relief to the lower- 
most beds, but with some rebound, and then a measure of relief 
to the coal pillars supporting the span. The successive rock-beds 
above will break similarly and each fracture will set up a certain 
rebound. This will continue until, providing the span of depillared 
area is sufficient, the breaks reach the surface and subsidence occurs* 

When a surface fall takes place there is usually relief on the 
pillars, and the rock edges ax^ound the periphery of the fall will 
receive some support from the debris of the surface fall, which 
by its weight will become packed against the fractured sides. As 
the depillaring operations extend, the fractured edges will find 
considerable support from the debris of the. fall before the second 
break to the surface occurs. The back pillars are thus being alter- 
natively loaded and unloaded and, so long as their strength is 
sufficient to withstand the stresses so set up, no collapse occurs. 
If, however, their strength has no great margin of safety, a weak 
pillar will eventually give a little under load and its sudden failure 
will suddenly throw heavy pressure on one of more other points. 
The static load will then change to a live load with disastrous 
results, over-riding all %veak pillars in the vicinity, and throwing 
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suchi dynaiDaic stresses .on strong* .pillars that,: tliey, .too,. 'becoMe 
inYolved. Once siich collapse is started, it is difficult to stop and, 
often' ^ stopped, ■■ will become operative later. .Collapses start 
similarly where no depillaring has been done, but where the pillars 
have been so reduced that a weak pillar may suddenly give under 
load in the proximity of other weak pillars, and the static load o£ 
the roof, may, in consequence, become dynamic. 

, ^ 5 ^ ^ \ , 

It whll be seen that the avoidance of collapses in depillaring 
is very much a matter of planning ahead. The percentage of 
extractio.il in the first working should be strictly limited, the height 
of galleries being similarly controlled. The working should be 
arranged on the panel system, localising areas, and the work should 
proceed rapidly on an even line of face established to the best 
advantage for roof control relative to the roof joints. Irregularities 
of all kinds should be avoided, and special care should be taken 
in the proximity of faults and d^dces.^’ 

“ tlnfortunately a very large proportion of the workings in the 
Indian coalfields, particularly in the thicker seams, do not satisfy 
these coo.(litioiis and the cixrve of maxiiiuim extraction, based on 
actual practice, suggests that in many of the mines a greater 
percentage of extraction has been carried out during the first work- 
ing than appears advisable. Past experience in the Jharia Coal- 
field also suggests that much of the existing whole workings have 
no* great ma3:gm of stability, and that depillaring would set up 
considerable collapses therein,” 

To meet such cases, it would appear that nothing but complete 
stowing with sand is likely to he really effective.” 

70. Daxgees from collapses. — There can be no doubt that the 
danger of premature collapse actually exists in most of the areas 
in which coal is standing in pillars. The usual dangers from such 
collapses are:— 

(i) underground accidents following falls of roof and side,. 

and parts of pillars; 

(ii) surface accidents due to tenanted buildings being destroyed 

by subsidence after sudden collapse underground or be- 
cause the extent of an expected collapse has been 
incorrectly estimated ; 

(iii) underground casualties from air blasts, inundations of 

water, expulsion of noxious or inflammable gas, and mine 
outlets being cut off or damaged; 

(iv) damage to fire stoppings and to protective and boundary 

barriers ; and 

(v) the crushing of coal leading directly to spontaneous com- 

bustion and destructive fires. 

71. Ebmedy for pREmTURE", COLLAPSES. — ^As collapses are due 
to instability, the obvious remedy is to guard against unstable 
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■conditions by limiting- extraction 'during first . working and. ieaying 
:^:snxa:ller .g^ileries larger pillars, ' Wliere instability already 
exists^ weak pillars sliould be stabilised by stowing round tbem. 
Purtlier, all reduction or splitting of pillars and all beigMening or 
widening of galleries should be prohibited until systematic pillar 
extraction is about to begin, and such pillar extraction should 
either be accompanied by stowing or be strictly controlled. 

72. According to Mr. N. Barraclough's paper on Coal 
Besoiirces of the Jliaria Coalfield (Records of the Geological 
Survey of India, Volume LXII, Part 3, pages 377-384): Unless 
sand-stowing is adopted, a considerable quantity of coal will, most 
certainly, be lost in the area lying between Kirkeiid and Augur- 
pathra villages where Xos, 14 and 13 seams are separated by a thin 
band of shale varying in thickness from 4 to 12 feet only. In this 
area, No. 14 seam is from 25 to 30 feet in thickness and contains 
about 105 million tons of coal, of which 19 million tons are standing 
in pillars. In No. 13 seam, the thickness of which is from 18 to 
20 feet, there are 86 million tons of coal available and 10 million 
tons are standing in pillars. Almost all the coal which is standing 
in pillars in No. 13 seam lies beneath the developed workings in 
No. 14 seam. At several collieries where both seams have been 
developed, the coal standing in pillars in the lower seam has 
been lost when attempts have been made to depillar the upper 
seam. The band of shale separating the two seams is too thin 
and weak to resist the blow when the roof breaks down in the 
goaf of the upper seam, with the result that the galleries in^the 
lower seam, are filled with debris This prediction made in 1927 
has been fulfilled because a considerable quantity of coal has 
since been lost, not only in No. 13 seam, hut also in No. 14 seam, 
and further loss will certainly occur unless stowing is adopted. 
The extraction of pillars in No. 14 seam has been followed almost 
invariably by premature collapses and by fires. Even where No. 14 
seam has been extracted without damage being done to No. 13 
seam, below, the fire which has followed pillar extraction has 
rendered No. 13 seam unworkable. 

73. OONKECTION BETWEEN PREMATURE COLLAPSES ANB PIEES. — 
According to the Second Subsidence Committee,. experience has 
very firmly established the relationship of underground fires to the 
extraction of pillars and to premature collapse The main cause 
of underground fires is the spontaneous combustion of small coal 
left in the goaves or coal crushed by goaf falls and premature 
collapses. A few fires have been caused by the spontaneous com- 
bustion of accumulations of small coal in old workings. One dis- 
astrous fire was caused by the dumping of heated rejections from 
the manufacture of soft coke on the working faces in a quarry, and 
there have also been some serious accidental fires. The number 
of fires has increased considerably in recent years as a result of more 
extensive depillaring. More fires numerically have been caused 
by normal collapses, but the more disastrous fires have been caused 
by premature cojlapses. It is generally agreed that, even if fires 
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liave been properly isolated,' the .difficulties of pillar extraction, 
and the dangers to life and, property, are both appreciably increased 
by the presence, of , such .fires.. These difficulties and dangers are 
increased particularly where .seams lie close together or where 
thick seams are worked in sections. 

; OF THE BaGDIOI ,C0TOT OF EnQUIKY.— 

The' Court of ' Enquiry, constituted, 'Under , section 21 of the Mines 
Act in connection with the Bagdigi fii^e of 1935 referred to above, 
reported as follows : — 

“ This accident has focussed attention on a problem which 
exists in most of the coalfields of India, but which is more 
serious in the Jliaria coalfield than in any other. In the 
Jharia coalfield there are no less than forty separate fires in 
twenty-two difterent collieries. These fires demand perpetual 
vigilance on the part of the management and may constitute 
a standing menace to the mines in which they exist. 

In most cases up to the present the fires exist in 
the seam which is being worked, but recently in some 
mines the exti'action of pillars has been commenced in seams 
which lie below upper seams which are on fire. A special 
and perhaps nnique feature renders the exploitation of 
the seams extraordinarily difficult. The difficulties did not 
present themselves forcibly in the earlier days of mining, but 
,in the past few years the extraction of pillars has increased 
enorniously and it is in that operation that the difficulties and 
problems arise. In many mines working the better class seams, 
practically the whole of the output is obtained from thq extrac- 
tion of pillars. The extraction of pillai’s in a thick seam by 
the method at present practised in the Jharia coalfield has in- 
evitably resulted in the subsidence of the surface and the break- 
ing up of the ground on an extensive scale. Moreover, the 
method results in the unavoidable loss of a considerable pro- 
portion of the coal during the extraction of pillars and the pro- 
bability of fire breaking out in the coaT left in the goaf. It is 
true that many of the fires that have occurred have been due 
to unsystematic extraction and reduction of pillars with con- 
sequent premature collapses, but the presence of fires which 
have resulted from such methods has increased the difficulties 
of extracting the remaining pillars in a seam by systematic 
methods. When it is mentioned that in some parts of the 
Jharia coalfield as much as 30 per cent, of the strata in a 
depth of 300 feet or 400 feet consists of coal in workable 
seams of great thickness, it will be realised that as one seam 
after another is extracted, the destruction of the intervening 
ground is enormous ^ ^ 

In considering the problem a difficulty arises in that we 
have little or no accurate knowledge or experience of the oour 
ditions and dangers that may arise in such circumstances. It 
was mainly for this reason that we deemed it de^rable to 
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obtain the opinions ot experts in this enquiry. ^ ^ ^ ^ 

There was a wide diyersity of opinion as to the precautions- 
that were necessary in mines in which there were fires. It 
is clear, therefore, that the problems arising from fires in 
coal niiiies whether in the same seam or in the working of 
seams below other seams in which fires exist, call for a full 
investigation, and this brings us to our first recommendation, 
viz., that GoTernment should, as soon as possible, appoint a 
representative Committee to enquire fully into the dangers 
arising from underground fires in coal mines and to repoit on 
the steps that should be taken to combat these dangers. All 
the expert witnesses examined supported this proposal and one 
stated that, in his opinion, the necessity for such an enquiry 
was urgent and overdue. We consider that the scope of the 
enquiry should include conditions with respect to underground 
fires in the two major coalfields of Jharia and Raniganj/’ 

75. Spontaneous combustion — Chemicai. factohs. — Spontane- 
ous combustion is caused by the oxidation of coal and the 
absorption of oxygen. It is an exothermic reaction, and the rate 
of oxidation and heat production usually increases as the tempera- 
ture rises until a point is reached where the rate of oxygen absorp- 
tion becomes fairly constant. All coals do not absorb oxygen at 
the same rate, and therefore all coals are not subject to sponta- 
neous heating to the same degree. Anthracite coals, which have 
a very small volatile content, have also a very small capacity for 
oxygen and do not therefore fire spontaneously. Coals having a 
high volatile and high moisture content have a sufficiently large 
rate of oxidation to give rise to fires without the intervention of 
any other substance. Between these two limits are coals which 
fire only under favourable conditions. Oxidation is also initiated 
or aggravated by the presence of finely distributed pyrites which 
oxidise more rapidly and with greater evolution of heat. Access 
of air to the coal is necessary if oxidation is to take place, but 
good ventilation through the coal will prevent or impede a rise 
in temperature. Heating is more general if the coal is broken and 
exposed over a large surface. Coals with a high moisture and low 
ash content are more liable to spontaneous combustion than those 
with low moisture and high ash content. The bright parts of 
coal known as vitrain and clarain show greater liability to oxidise 
and ignite than does the dull part known as durain, while that 
soft substance known as fusain, which so readily soils the hands 
and has the appearance of charcoal, is the most readily ignited! 
constituent of coal. 

76. Spontaneous combustion — Physical factors. — (a) Thick- 
ness of seam . — The thicker the seam the more difficult complete 
extraction by ordinary methods becomes, and the greater also 
is the likely loss of coal in goaves unless the coal is totalty 
or partially replaced by incombustible material. Moreover, tall 
pillars in a thick seam- are more prone to deteriorate and collapse 
than pillars in thin seams. If the seami is of siicK a thickness as 



io necessitate division into sectionSj only a very smaii percentage 
of '.tire seam, can in tte first working if: stability, of tbe' . 

pillars: is to be': extinction of tlie pillars must at 

least be accompanied , by tlie loss of tbe coal in partings between 
tbe sections. Any coal lost in a goaf is a potential source of danger 
from :spontaneous beating, ■ 

(b) Nature of coal.— In India tbe seams of good quality coal are j 
as a general rule, more friable than those of poorer qinality. Tbe 
friability of a seain may vary very considerably witbin short 
distances, and often varies in the same mine. Where tectonic 
disturbances have taken place, the nature of the seam may have 
been changed for a considerable distance from the point of dis- 
turbance. If a seam has been involved in a shear zone, the coal 
is likely to have’ been seriously affected, its power to withstand 
roof pressure reduced and its liability to spontaneous heating in- 
creased. A striking example of this is to be found in the south- 
eastern part of the Jharia Field at Bhulanbararee, Chasnaila, 
Sudamdih and Bhowra. Not only does the friability of a seam 
vary, bnt the quality of the coal in a seam also varies within a short 
distance. In the Jharia Field, the upper seams of the Barakar 
series vary in quality and thickness from east to west. For 
instance, No. 15 and No. 14 seams are of a superior qiiality in the 
east and gradually deteriorate towards the west, while the quality 
of No. 13 and No. 12 seams is better at the centre of the field than 
at the eastern and western extremities. 

(c^) Nature of adjoining strata , — Certain investigators have 
found that the thermal conductivity of bituminous coal is about 
one-tenth that of hard sandstone and one-third that of coal measure 
shale. From this it follows that a pile of coal covered by shale 
in a goaf would be more likely to fire than the same pile covered 
by sandstone, and also that the greater the size of the pile the 
greater is the liability to spontaneous heating, 

[d) Depth , — The greater the depth of the seam from the sui'- 
face, the greater is the liability of the coal to crush and form 
small coal. Moreover, rock temperatures increase as depth in- 
creases, and oxidation increases with increasing temperatures, 

(e) Effect of njitram . — As mentioned above, vitrain is the bright 
part of coal. It usually contains a much smaller percentage of 
ash and a larger percentage of volatile matter than the dull coal 
known as durain. It is very brittle and fractures readily when 
stressed. As would he expected, the percentage of vitrain in, seams 
of good quality is generally greater than in seams of poor quality, 
and seams of good quality are therefore more friable and more 
prone to spontaneous combustion. It is well-known tli-at slack 
produced from a seam of good quality in the' Jharia Field contains 
a lower ash and higher volatile content than the lump coal from the 
same seam, and this is due to the higher friability of vitrain and 
the presence of a greater proportion of vitrain in the small coal 

:''.':and,:;:dust;,4hah;:::in';;the;:;limp;; 
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77 . Spontaneous, combustion-— PeacticaL' ■ consideeations.— 
Tlie size of pillars, tlie iieigiit and -widtli- of galleries /and general 
lay-out in development are of tile utmost importance. , It is during 
the process of pillar formation, usually known as first, working 
or whole working, that conditions are created which play sneh an 
important role in the future working and safety of the mine, in 
its comparative freedom from fires and collapses, and in the ultimate 
percentage of recovery of the coal in the seam. 

78. Liability to spontaneous combustion. — The coal seams 
most liable to spontaneous combustion are those with high moisture 
and high volatile content. Other factors being the same, thicker 
or better quality sejuns are more liable than the tliiimer or 
poorer quality seams. The seams in the EaniganJ series are 
more liable than those in the Barakar series. Of the EaniganJ 
series, the Eajora, Jambad, Toposi, and Samla seams in the eastern 
section of the field are, because of their higher moisture content,, 
more liable to fire than such seams in the western part of that field 
as the Dishergarli, Poniati, Ghusick, and Nega seams. As regards 
the Barakar series, Nos. If3, 14 and 15 are the most liable to sponta- 
neous combustion, but fires have also occurred in Nos. 10, 11 and 
12, particularly where two of these seams have combined to form 
a very thick seam. The thick seams in the Bokaro and Karanpura 
Fields are very liable to spontaneous combustion, those in the 
Giridih Field being comparatively less liable. 

79. The Second Subsidence Committee said that seams ;v"ary 
in their propensities to fire spontaneously, hut increasing experience 
suggests that no seam may be considered safe ’h Our own opinion 
is, and our members include the last Chairman of the Second Sub- 
sidence Committee, that in the seams of the Barakar series below 
grade II in quality, which have an extremely low moisture and 
low volatile and high ash content, the danger of spontaneous com- 
bustion is extremely remote. As regards seams in the EaniganJ 
series, with tlieir relatively high moisture and high volatile content, 
we consider that they are all liable to spontaneous combustion even 
when below grade H in quality. 

80. Pebiod 01^- INCUBATION. — ^Whilo some witnesses said that the 
term '' period of incnbation was not understood, one defined 
incubation as '' the period between the first heavy fall of roof 
in a goaf up to the first evidence of heating A correct definition 
would be the period between the creation of conditions favourable 
to spontaneous combustion and the time when the first signs of 
heating are observed. As it is impossible to ascertain when condi- 
tions favourable to spontaneous combustion are first created, we 
think that the best practical definition is the period between the 
first fall or collapse of roof and the first evidence of heating. The 
period of incubation . varies with the ventilation conditions, the 
nature and quantity of the coal left, and the depth from the surface. 
It varies from a few weeks to two years, 9 to 18 months being 
the general average. 
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81. Fiee AREA. — A fire area includes not only an area actmlly 
under fire, but lalso one ’wbicli bas been 'sealed , off on beating* being 
discovered and'lias never been. reopened since. 

OP' INTERVENING.- STRATA IN FIRES ' AND EIRE 
, -CONTROL. — -Tbe^ tbickness and'' nature of tbe strata between tbe 
surface and underground 'workings bave a very , important bearing- 
on tbe relative ease wit-b wbicb -fires can- be , controlled. Fires in 
workings lying' 'close to -tbe surface are more drfficiilt to' control 
than those at greater depths- because the total exclusion of air ie 
almost a physical impossibility', as-, so'on as the- strata between tbe 
seam .and tbe surface bave.-'.been-- broken. ■ ','Inttlie Jbaria Field, tbe 
coal measure rocks of tbe Barakar- series consist of bard' sandstones 
and shales w^itb a cap of alluvium at the, surface. Tbe alluvium 
is generally very thin and over'manj -areas, there .is no-' alluvium at,, 
all. A good tbickness of alluvium acts as a flexible blanket when 
tbe first subsidence takes place as long as that subsidence is not 
very near to tbe outcrop of the seam, and this blanket accommodates 
itself to subsequent settlement .without allowing air into the work- 
ings. In tbe Jbaria Field, blanketting of the surface to exclude 
air from a fire necessitates' constant and careful attention because 
every movement of the broken ground produces crack's in the 
blanketting, while heavy rain generally results in tbe blanketting 
material being displaced or washed into tbe crevices. In tbe 
Raniganj series better conditions prevail. Shales predominate 
over bard sandstones in the strata, and tbe alluvial cap is generally 
of considerable tbickness. Fires in coal seams of the Eaniganj 
series are, therefore, more easily controlled and quelled than those 
in seams of the Barakar series. This fact is established by the 
figures ill paragraph 87 and 88 below. Up to tbe end of 1927, tbe 
proportion of coal lost by collapses and fires in tbe E-aniganj and 
Jbaria Fields to coal obtained was as 7m: 7*5; in tbe nine years 
192S to 1986, that proportion was as 12*7 : 16*4. 

83. Tbe tbickness of tbe strata between seams is also of major 
importance when tbe stage of pillar extraction is reached because,, 
if there is a fire in an upper seam^ pillars in a lower seam cannot 
be extracted safely without stowing unless the strata between tbe 
seams is of such thickness as to prevent gases from tbe fire descend- 
ing through broken strata to the lower seam. In tbe Jbaria Field,, 
No. 15 seam is from 18 tn 30 feet- thick, strata to No. 14A seam 
are from 10 to 30 feet, No. 14A seam is 7 to 15 feet thick, strata 
to No. 14 seam are 60 to 100 feet, No. 14 seam is 17 to 28 feet 
thick, strata to No. 13 seam are 6 to 200 feet, and No. 13 seam is 
from 11 to 20 feet in tbickness. In one part of this coalfield, there 
is no less than 68 feet of coal in 145 feet of strata. A fire in one 
seam, would render tbe extraction of pillars in the lower seam 
unsafe unless the strata between tbe seams were kept intact by 
systematic stowing during depillaring. Somewhat similar condi- 
tions prevail in part of tbe Raniganj Field where tbe Koitbi seam 
is separated from the Poniati seam by about ^ 120 feet of ^ strata. 
Since the introduction of Teiriporary Regulation No. 10 in May 
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193t>, tlie extraction of pillars under fire areas lias teen prohibited in 
a number of mines, and large quantities of coal standing in pillars 
liaye been locked up until sand-stowing can be arranged for. 

84. Losses from collapses axu fires. — Both in the EanigaiiJ 
.and Jharia Fields, large quantities of coal have been lost by 
premature collapses and fires which have started in the collapsed 
areas. Large quantities of coal have also been lost because suitable 
barriers between adjoining mines have not been maintained and a 
fire from one mine has been able to traverse several adjoining mines. 
Prior to the introduction of Eegulation 76 in 1926, barriers between 
mines were not required by law, and in many mines barriers were 
either not left or, where left, were frequently so thin as to he of 
no practical value in confining a fire to the mine in which it 
began. These conditions still obtain in many mines in which, 
large quantities of coal are standing in pillars and, unless arti- 
ficial barriers are made with incombustible material and pillars 
are extracted in conjunction with stowing, heavy losses are certain 
to occur, i\gain, in many mines in these coalfields, the galleries 
have been made to the full height of the seam, even where the 
.seam is over 20 feet in thickness, and the percentage of coal left 
in the pillars is too small to ensure stability during pillar extraction. 
Depillaring under sucli conditions will be followed by over-riding 
.and collapses, and probably by fires. 

85. In the south-eastern portion of the Jharia Field, there 
are two seams which attain a maximum thickness of 60 and 85 
feet respectively, and are steeply inclined; the coal moreover is 
soft and strongly cleaved. The Second Subsidence Committee said 
that veiy little evidence of the effects of depillaring steep seams 
is available and added in another place that there had been 

very little opportunities of studying the effects of high inclina- 
tions on depillaring owing to the lack of exploitation of the highly 
inclined areas as a result of the industrial depression Fires 
following premature collapses in the old working near the outcrops 
of these seams have already accounted for a loss of about G-l million 
tons of very good coal. In recent workings in these seams, the 
percentage of first extraction is from 12 to 25 only and, unless 
stowing is adopted, pillar extraction will result in a loss of more 
than 50 per cent, of the total seams which have been estimated to 
contain over 45 million tons. 

86. Large quantities of coal have also been lost because, in 
laying out workings, no provision was made to confine outbreaks of 
fire to comparatively small areas by leaving internal barriers of 
coal at reasonable intervals. These losses generally took place in 
parts of mines where the pillars were formed years ago, and in 
which the galleries were of such large dimensions as to make the 
confining of fires to small areas extremely difficult or even 
impossible. 

87. Statistics of losses by Collapses and Fires. — In 
Mr. ST. Barracloiigh’s paper on Coal lost by Fires and Collapses in 
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Incliaii Coal Min (Eecords of the Geological Survey of India^ 
Toliiiiie L Part 3), the' qiia-ntities of coal lost . in ■ the 
and Ra-irigaiij Fields were, given as followvs:— ' 


Field.'. i 

Grade of coal. 

Total 

quantity of 
eoal entirely 
lost by fires 
and coll- 
apses. 

! 

Quantity 
of eoal 
locked-up 
in fire areas, 
but con- 
sidered re- 
coverable. 

Quantity 
of coal 
obtained 
from the 
Field. 

Quantity 
of coal ■ 
entirely lost 
expressed 
as a per- 
centage of 
coal 

obtained. 



Tons. 

Tons. 

Tons. 


'Uiuiiganj , 

Selected and Isfc grade . 

9,062,960 

3,907,800 

120,500,000 i 

"7’52 


2nd and inferior grade , 

4,243,000 

370,000 

51,500,000 

8-24 


ToT'A'L- 

13,305,960 

4,277,800 

172,000,000 

7-73" ' " 

•‘Jharia 

Selected and 1st grade . 

15,612,832 

2,310,000 , 

136,000,000 

.11'4S,'' 


2nd and inferior grade . 

100,000 

j 

! ■ '• Nil 

73,000,000 

0*14 


ro'fAL 

15,712,832 

2,310,000 

209,000,000 

„ '7-52 


’These figures included all known avoidable losses of coal from the 
inception of mining in each coalfield up to the end of 1927, The 
figures did not cover unavoidable losses (viz., losses normal to the 
method of working such as coal left in barriers, coal lost in stocks 
duHng pillar extraction, etc.), nor did they include roof or floor 
coal left in depillared areas, 

88. From 1928 to the end of 1936, the avoidable losses in 
these two coalfields* have been carefully estimated for us by 
Mr. Barraclough as follows: — ■ 


Field. 

Grade of coal. 

Total 

quantity of i 
coal entirely 
lost by 
fires and 
collapses. 

Quantity 
of eoal 
locked up 
in fire 
areas, but 
considered 
recoverable. 

Quantity 
of coal 
obtained 
from the i 
Field 1 

between ■ 
1928 and i 
end of 1936, i 
1 

Quantity 
of coal 
entirely lost 
expressed 
as a per- 
centage 
of coal 
obtained. 



Tons. 

Tons. 

Tons. 


■Eanigaiij . 

Selected and 1st grade . 

6,062,100 

5,320,300 , 

50,642,000 

10*70 


2nd and inferior grade . 

1,750,000 

882,500 

4,489,000 

38-98 


Total 

7,812,100 

' 6,211,800 

: 61,131,000 

12*78 

Jharia 

' Selected and 1st grade . 

13,578,600 

3,937,800 

65,584,000 

20-70 


2nd and inferior grade . 

478,800 

! 1,000,000 

i 20,033,000 

2-43 

! 

TOTAL 

14,061,400 ! 

4,937,800 

85,617,000 

16*42 


These two tables show that the percentage losvses of selected and 
grade I coal in the Eaniga.nj -and Jharia Fields have increased, 
since the end of the year 1927, from 7-52 to ®10*70, and from 


B 
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11*48 to 20*70 respectively. This morease in the percentage loss^ 
in the Jharia Field was predicted on nnmerotts occasions by 
%^arioiis authorities. It was confidently expected by those well 
acquainted with the local conditions because the percentage of 
ccai obtained by depillaring was quite certain toi increase as the 
life of the coalfield advanced, and because increasing pillar extrac- 
tion was certain to be accompanied by increased premature collapses 
and fires. 

89. The loss of 13*57 million tons of selected and grade I coal 
in the Jharia Field from 1928 to 1936 as compared with 15*61 
million tons between 1894 and 1927, does not represent the full 
gravity of the situation. Before the end of 1927 a large proper^ 
tion of the losses, amounting to about 6|- million tons of good 
coal, occurred in the very thick and very steeply inclined seams; 
of one small section of the coalfield lying between Ohasnalla and 
Bhowra, where the workings were comparatively small in area and 
did not extend far from the outcrops. Since the end of 1927, most 
of the fires have occurred in seams of more normal indlination 
and thickness, and have therefore covered more extensive areas. 
Tinder these extensive fire areas, there are other valuable seams 
from which pillars cannot be extracted except in conjunction with? 
stowing. 

90. The figures given in the above tables may be analysed from- 
another aspect as well. The percentage of the output of good 
quality coal obtained from the Jharia Field by pillar extracfiom 
has been ascertained to be over 50 per cent, in 1935. If reason- 
able assumptions are made (i) that the percentage of good coal 
obtained between 1928 and 1936 was 50 per cent, of the output, and 
(ii) that the pillars extracted during that period of 9 years w^ere 
almost all formed prior to 1928, the following conclusions are- 
justified : — 

Million tons. 

(a) Total output of good quality coal 1928 to 1936 . 65*6 

(h) Output of good quality coal obtained from 

pillars was . - - ■ • 32-8 

(c) Allowing 3 per cent, for free supply to miners 


and theft, coal raised was 


32*8x100 
■ 97 


33*8 


(d) Assuming that the average losses during 

pillar extraction (losses in stocks, parts of 
pillars, etc.) were 15 per cent, of the coal in 
pillars, the quantity of coal in the pillars 

X X ^ 33*8x100 

extracted was gg = . . . . 

(e) Assuming that the percentage of coal in the 

pillars left in internal barriers round 
depillaring areas was the low figure of 20 
per cent., the quantity of coal in pillars 
exploited to obtain 32*8 million tons 
39*8x100 


39*8 


49*7Sr- 


'was;,/^ 
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(/) Adding to 49*75 iiiillioii tons, the 13‘5 million 
tons lost by major fires and collapses, the 
total coal in pillars exploited was . t 
(g) The percentage of coal in pillars lost or left 
(63*25— 32-8) X 100 

, 63*25 . / ' * * ' ■ * 

91. According to Mr. Barraclongli^s , paper on The Coal 
Mesourees of the Jharia Coalfield ' V (Eecords of the Geological 
Survey of India, Vol. LXII, Part 3) the amount of good quality 
coal standing in pillars in the Jliaria Field at the end of 1927 
was 131 million tons. Of this quantity, about 68 million tons have 
been extracted or lost, and 68 million tons remain. The extrac- 
tion of this 68 million tons must, unless stowing is enforced, be 
accompanied by dangers and losses at leavSt equal to those which 
have oeciuTed during the extraction of the 63 million tons. The 
losses of good quality coal in the Eaniganj Field during the 9 
years ending 1936 were only 44*6 per cent, of the Jharia losses, 
while the percentage of loss of such coal in the Eaniganj Field 
increased hy 3*18 per cent, as compared with 8*86 per cent, in 
Jharia. The percentage loss of inferior quality coal increased, 
however, by 30'74 in Eaniganj as compared with 2*29 only in 
Jharia. This very large percentage increase in Eaniganj was due 
toi collapses and fires in old workings, and abandoned mines, 
against comparatively small outputs. The Dishergarh and 
Poniati seams, both of selected grade quality, and generally less 
than 16 feet in thickness, provide respectively about 25 and 26 
per cent, of the total output of the Eaniganj Field. The output 
from the Jambad, Bowla or Low^er Eajora seam is about half a 
million tons annually. This seam varies in thickness up to 40 feet 
and the whole of the output is being obtained from galleries. The 
seam is known to be very liable to spontaneous combustion and, 
when the depillaring stage is reached in the near future, losses 
by fires will occur unless stowing is enforced. 

92. Account of actual collapses and fiees. — Short accounts 
of 28 cases of major fires and collapses which have occurred in the 
Eaniganj and Jharia Fields will be found in Appendix A to our 
Report. These accounts should help those who do not hnow the 
mining conditions well to appreciate better how collapses and fires 
prejudice not only the exploitation of coal resources, but also the 
safety of those working in the mines. 

93. Inundations of watee. — According to the Second Subsid- 
ence Committee : '' The effect of water on subsidence is a consider- 
able one. Not only are faults, joints and fractures in the super- 
incumbent strata near the surface generally lubricated by water 
which results in more subsidence during the monsoon season, but 
the water as such has a considerable deteriorating action on the 
strength of the rocks themselves.'^ Where subsidences or breaks 
to the surface have occurred, the pumping of water out of mines 
during the monsoons is almost always a difficult and expensive 
problem. 

fi ( „ • . e2 


63*25. , ;■ 

48 ‘I per cent. 



PEOM' Inundations.— Tkere have been . many 
accidents tliroiiQ-li imiptioiis ■ of watei\ soin^ the most serious 
being..:—- ■ ' ' 


Colliery. 

Date. 

Lives lost. 

Sources of. water. 

Mur u! id ill 

1910 

6 

Underground. 

Phularitand 

1912 

, .235: 


Bliatdili 

. 1913 


Surface water 

Jamadoha 

. 1913 


Jotejanaki 

1913 

isJ 


Bha.skajiiri 

1928 

I 

11 ) 

Underground. 

Loyabad 

* . 1936 



Tliei’e have also been other dangerons cases of flooding* from siir- 
face or underground water, the Bagdigi disaster of 1935 being 
an instance where the bursting of a surface embankment let water 
into a Are area and caused an explosion. Nineteen lives were lost 
and the whole colliery has been on fire since. No less than 51 
orders were issued by the Chief Inspector of Mines in 1936^ under 
se(*{ion 19 (2) of tlie Indian Mines Act restricting or prohibiting 
workings in order to guard against possible dangers from irnip- 
tioiis or inundations of water. 

95. Causes of Inundations. — The main causes of such irrup- 
tions of water are: — 

(i) Openings into mines too close to rivers or jores. 

(ii) Fnusually high floods in rivers or jores. 

(iii) Inadequate l>arriers or insufficient maintenance of 

barriers. 

(iv) luac'curate plans leading to the penetration of galleries 

into old workings under water. 

(v) Subsidence of river beds or bursting of surface 
embankments. 

96. Generation of Gases by Inundation. — The cause of the 
Bagdigi explosion is a subject of controversy, but Question 26 
in our general questionnaire was framed on the assumption that 
the irruption of water into a fire area had in this instance generated 
gases and led to an explosion of an inflammable mixture of gas 
and air penetrating the mine workings. Of the 46 technical wit- 
nesses wlio dealt with this question, 33 admitted the danger or 
thought that, in certain circumstance*s, the danger niiglit ai’ise; 
6 disagreed with the suggestion that dangerous inflammable gases 
would be generated in the circumstances, while T stated that it 
was a matter of opinion whether inflammable gases vrould be 
generated in the manner suggested. The assessors on the Court 
of Enquiry under section 21 of the Act advanced the theory that 
inflammable gases may have been generated when the water from 
the surface entered the workings in Nos. 15 and 14A seams in 
which there was incandescent fire, and that the gases so generated 
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were swept into tiie workings- of Jso. ; 14 /seaiii; wbere.'^ 
ignited by the fire itself, the explosion spreading to the workings 
in the lower seams. Water gas consists of vary ing percentages of 
l)3’'di‘ogeii, carbon-monoxide and carbon-dioxide, and is generated 
ill the following manner* Coke is first raised to iiicaiidescence by 
■forced dranght, and superheated, steam is then blown throngh ' it 
'.until the temperature of the coke falls tO' a predetermined .point, ■ 
The', coke is - again raised - to ' inca-ndeseence by forced draught, 
before steam is readmitted. Continued high temperatures of the 
steam and coke are essential to the process aig'd, if the temperatures 
fall, the amount of carbon-dioxide produced increases render- 
ing the resultant gases progressively less inflammable. It is 
conceivable that a small quantity of water playing on a very active 
fire underground would result in the generation of water gas, but 
it is doubtful whether such gas would he generated if a large 
(piantity of water reached the fire. We are of opinion that the 
generation of water gas in the manner suggested is largely a 
hypothesis and that a eombination of conditions favourable to the 
generation of such gas would he extremely rare in actual practice. 
The fact remains, however, that an inundation of water in conjunc- 
tion with an existing' fire area wus responsible for this particular 
explosion. It may be added that water entering a fire area 
might itself destroy’' stoppings siirrouiuling an area, or the 
stoppings might be destroyed by steam generated within the fire 
area. In either event, danger in -the working parts of the mine 
would certainly be caused. 

•97. Fatal casxtaltie.s explosions. — During the 30 years 

1906 to 1935, the total number of persons killed in Indian coal 
mines by explosions or ignitions of fire-damp and coal-dust was 
384, while the total number of persons killed by all causes during 
the same period was 5,444. The percentage of persons killed by 
explosions and ignitions to the total numbei* killed was therefore 7. 

98. Although explosions in mines are spectacular and attract 
public attention, they do not normally account for sudi a high 
ai'Crage death, rate as accidents from falls of roof, falls of side and 
from haxilage, which occur frequently, but seldom involve more than 
one or two persons at a time, and do not therefore ])rovide “ news 
Nevertheless, the danger from explosions cannot he regarded lightly 
nor discounted, while failure to take adequate precautions would 
result ill an increasing nnmber of grave disasters and a higher 
death rate, xls underground workings go to greater depths, the 
dangers from fire-damp and coal-dust in<*rease ; more fire-damp is 
likely to he emitted by gassy seams and more by seams which at 
shalhnver depths were considered non-gassy. Again, at greater 
depths mines usually become drier and more coal-dust is manufac- 
tured owing to the more extensive use of haulages and machinery. 

99. Fire-damp. — Fire-damp is known also as marsh gas or 

methane, its chemical formula being It is liberated by 

the decomposition of organic veiretable matter and, as coal was 
formed in the remote ages by such decomposition, this gas is pent 
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lip;, botli: i aad its associo-ted strata, and is released when tlie 
coal and the strata are disturbed. Most coal seams and their 
associated strata contain fire-damp; some seams contain more than 
others, and some very little or none at all. In some cases the 
volume of fire-damp liberated from hrohen coal is many times 
greater than the volume of the coal itself, and may be as much as 
100 times as great. How the gas exists in the coal is a matter 
of conjecture; it may be imprisoned in the pores of the coal under 
high pressure, or it may be held in the coal in a state of occulsion, 
either condensed in the molecular spaces or upon the surfaces of 
the cellular spaces of the coal. At one mine in England, the 
quantity of fire-damp given ofi wms 2,000 cubic feet per ton of coal 
raised, and at certain mines in British Columbia the discharge 
was as much as 5,000 to> 8,000 cubic feet per ton of production. 

100. In India, the majority of seams of good quality coal give 
off fire-damp, the Dishergarh and Sanctoria seams in the Raniganj 
series usually giving off fairly large quantities, while the Begunia, 
Laikdih, Ramnagar, Nos. 17 and 18 and the Kargali seams in the 
Barakar series usually give off appreciable quantities. The very 
thick Kargali seam at Jarangdih Colliery in the Bokaro Field pro- 
duced an exceptionally large quantity of fire-damp and the mine 
was considered to he one of the most gassy in the world. In the 
seams below No. 10 in the Jharia Field, and in the mines produc- 
ing inferior grades of coal west of the Barakar River in the 
Raniganj Fie^ld, no fire-damp has yet been detected. 

101. The quantity of this gas usually increases with depj:h, 
and the fact that it has not been detected in shallow workings is 
no indication that it will not be found in deeper w’^orkings of the 
same seam. Fire-damp is light as compared with air and is there- 
fore liable to collect in high places where it is difiBcult to test for 
with a safety lamp. For the same reason, when the rocks above 
a seam are pervious, the likelihood of finding gas is diminished 
and it will be vsmall in quantity if present. When goafing is at 
depths where surface breaks do not occur, fire-damp accumulates 
in the roof cavity over the local fall and cannot be expelled except 
by further falls when it is apt to be driven out in dangerous 
quantities. When breaks occur to the surface, the gas escapes 
through the cracks in the strata. 

102. Fire-damp is not poisonous, but, if breathed in an un- 
diluted state, produces death by suffocation because of the absence 
of free oxygen. Mixed with air it becomes inflammable when 
2^ per cent, is present, and explosive when the mixture contains 
over 5 per cent. As the percentage of the gas increases, the mixture 
becomes more and more explosive until the maximum explosive 
point is reached, when the percentage of gas reaches 94. As the 
percentage increases further, the mixture becomes less and less 
explosive and, when about 15 per cent, of gas is present, the higher 
explosive limit is reached and self -propagation is no longer possible. 
If the mixture contains over 15 per cent,, it is no longer explosive, 
but a mixture containing up to 33 per cent, of gas will continue 
to burn in tlie presence of an external source of heat or flame. 
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103. Tlie presence of fire-damp in percentages less ttan tlie lower 
.(explosive .. limit .(^'5 , per' cent.) . increases . the inflammability, of coal- 
dust .'ill proportion to„\tlie percentage . of gas ■present* .. Anierican 
in.vestigatorsvhave,'sliowii.,-experiinentally tliat^ .for eyery 1 per . cent , 
of fire-damp present, from 3';to",8 -per- cent, more stone-diist must "be 
.added to •coal-diist tlian it is-mecessarj to add to tliatdiivst to preyent 
ignition or ' propagation wh.eii'' fire-damp is entirely absent, and the 
u,iiitecl' States Bnreiaii ' of Mines reconimends that, where fire-damp 
is present in the yentilating' ciirrent,- amount of incoinbnstibie 
material -should be raised to 10 per cent, for each 1 per cent, of fire- 
damp present. 

104. A fire-damp and air mixture 'may be ignited in a mine in 
numerous ways, the most oommon being : — 

(a) By flame,.' .', 

(h) By a heated surface .such ’ as '(i) safety lamp gauzes heated 
by continued burning of fire-damp inside them, (ii) 
wires heated electrically .and. accidentally '.exposed to tlie 
atmosphere in ' the mine, (iii) Motional sparks caused 
by' 'blows from metal tools on rock, (iv). masses of rock 
vstriking each other, (y) incandescent coal, resulting 
from spontaneous ■ combustion, and (vi) metal, wood/ or 
.stone surfaces raised in temperature by excessiye fric- 
■■ 'tional heat. 

(c) By electric sparks, e.g,, those produced by mining 

• machinery, by electrical signalling or shot-firing 

apparatus, and frictionally hy rubbing surfaces. 

(d) By explosives. 

105. The modern oil safety lamp, when imclamaged, is quite 
mfe to use underground if it is properly handled. Tiie danger 
arises when gas is ignited in the lamp and is allowed to continue 
burning. This danger is provided for in the bye-laws made under 
the Indian Mines Act. Under such circumstances, tlie lamp must 
be handled with care; it must be lowered gently, and either 
carried steadily into the fresh -air, or the flame smothered or 
extinguished hy water. The labourers employed in Indian mines 
are almost all ignorant and illiterate. The proportion of settled 
labour is small, and the miners are mostly agriculturists who 
work for short periods at a time in between their cultivation. They 
look on the safety lamp as a means of illumination only, and cases 
of lamps being wilfully damaged or forcibly opened are not un- 
common. Electric vsafety lamps, though more expensive, are there- 
fore preferable in Indian mines. It is less easy to take under- 
ground undetected an incorrectly-assembled electric lamp and, in 
any event, an incorrectly-assembled electric lamp is not so likely 
to be dangerous in use as a flame safety lamp in the same condition. 
It should be remembered of course that a certain number of flame 
safety lamps will always be necessary for purposes of inspection 
and testing. 



IOC. The ignition of fire-damp by friction between certain kinds 
of rocks is coniparatively easy under laboratory conditions. Two 
explosions occurred at mines in Alberta, Canada, when none was- 
underground. Electricity was not used and there were no fires in 
the mines. The seams were thick and there were large open spaces. 
After the explosions it was found that large falls of roof had taken 
place. The explosion at the Minnie Pit (Staffordshire) is thought 
to have been caused by sparks from falling rocks. The ignition 
of fire-damp by sparks produced by coal-cutting machine picks is 
now a recognised fact, and it is believed that a small blower of gas 
in a mine in India was ignited by a spark produced by a miner’s 
pick striking rock. Instances of ignition of fire-damp by electrical 
apparatus, by goaf fires, by defective safety lamps, by safety lamps 
broken by falls of roof or side, b}^ heating of wood or metal as 
a result of excessive friction, and hj explosives are too numerous 
to mention. 

107. Other gases. — Explosions of fire-damp in a mine produce 
after-damp which is a mixture of gases including black-damp 
(COJ and white-damp (CO). Black-damp dims or extinguishes a 
light, and is dangerous m large percentages. White-damp which 
lias no taste, colour or smell, is very dangerous even if less than 
one per cent, present. Stink-damp (H 2 S) has a peculiar smell 
and is known also as gob-stink ” because it is a forerunner of 
fire and indicates that spontaneous combustion has started. 

108. CoAL-nrsT. — iis a result of experiments coaiducted in many 
countries including India, the explosive property of coal-dust, when 
raised in a cloud in air, has been established beyond question, 
and it is now regarded as highly dangerous by the whole mining 
profession. Coal-dust absorbs or occludes gases like charcoal. It 
occludes oxygen from the air and eacdi particle of dust thus becomes 
a minature explosive ready to be fired by the detonating action 
of even a slight explosion of fire-damp. Investigations in Great 
Britain, America and India have shown that there is a broad, 
general relationship between the volatile and ash content of a seam 
and tlm inflammability of its dust, the dust of coals of high volatile 
and low ash content being the most inflammable. In all extensive 
mine explosions, coal-dust has been responsible for the propagation, 
of the explosion over large areas in which no fire-damp was present. 
To it may also be attributed in a large degree the development of 
destructive violence and the production of poisonous gases and fires. 
As fire-damp is seldom present in a mine in very large ainoiints, 
explosions due to it alone are usually limited in extent. Though, 
in most extensive ‘explosions, fire-damp plays an important part, 
it is merely as the medium initiating the coal-dust explosion. It 
is for this reason tliat local accumulations of fire-damp are so 
dangerous bec^ause the ignition of a small quantity of it inav raise 
a cloud of coal-dust which is in turn ignited with the result that 
the explosion is accentuated and ‘carried through the whole mine. 

109. Coal-dust is unavoidably produced in mines in a variety of 
ways. The extent to which it is produced depends largely on the 



friability and dryness of tlie ■ coal, tbe iiietliod of working 
. wlietlier eoal-cnttiiig macbines.are being iise'd), tlie extent' to wliich.. 
explosiyes are used, and tbe maintenance of propeiiy-kiid and clean 
jiaiilage and tramming roads. 

11(1. The fineness of coal-dust is of paramount iinportance as 
it deteriiiines (a) the ease with which a dust cloud can be raised, 
(h) the rate of reaction between the oxygen in the air and the 
combustible particles, and (c) the rate at which heat can be absorbed 
by the particles. Coal-dust particles coarser than 15 niesli 
(i. M. M. standard) haye little effect in influencing the derelop- 
ment of an explosion. 

111. A. yeiT small concentration of coal-dust is sufficient to 
render an atmosphere inflammable. Explosions haye been obtained 
with as little as 0-09 of an ounce per cubic foot of air space. A 
concentration of from 0-18 to 0-5 ounce of fine coal-dust per cubic 
foot of air space is sufficient to produce an explosion of maximum 
intensity. 

112. Coal-dust has been the means of strengthening and 
lengthening many local explosions of fire-damp over extensiye 
areas in mines. While it is generally admitted that the risk of 
coal-dust explosions is greater in seams which giye off fire-damp 
than in those whi<di are not gassy, the danger from coal-dust in 
all mines cannot be neglected and should be guarded against. 
Man^' extensiye explosions hare occiiiTed where the igniting 
mediuni has quite definitely not been fire-damp. In India two such 
explosions (Parhelia and Joktiabad) haye occurred, the igniting 
mediuni in each case being a blown-out shot, and in other coun- 
tries the use of explosiyes, generally the incorrect or improper use, 
lias resulted in many disastrous coal-dust exjdosions. 

113. Another danger is from fires caused either by spontaneous 
combustion or accidental ignition. Such fires produce inflammable 
gases b}^ distillation of coal which are likely to be ignited by the 
fire. The presence of coal-dust greatly increases and amplifies the 
danger. The Bagdigi explosion of 1935 is said to haye been 
caused in this way. 

114. Pkkvi-xttve MEAsriiES. — The risk of coal-dust explosions 
may be reduced by; — 

(a) Preyentiiig the accumulations of coal-dust by (i) frequent 

cleaning of roads, (ii) proyiding dust-tiglit tubs, (iii) 
niaiiitaiiiing good haulage and tramming roads, and (iv) 
spraying loaded tubs with water at loading points. 

(b) Ayoiding as much as possible the use of explosiyes so as 

to pre%"ent the initiating explosion, or proper treatment 
with water or stone-dust before all sliot-firing. 

(c) Watering or stone-dusting roads and working places to* 

keep coal-dust down. 



■ (d) Settm^ or dusted zones to arrest explosions.: : ■: 

(e) Eegular, systematic and- accurate testing for fire-damp 
followed fiy proper measures for its dispersal wfien dis- 
covered and before it becomes dangerous. 

(’/) Eliminating, as far as possible, accidental means of igni- 
tion, by defective safety lamps. 

115. Tbe wliole subject lias been exbaustiveiy dealt witli in tiiree 
reports by a Committee appointed by the Government of India to 
investigate the dangers ainsing from coal-dust in Indian mines. 
Yarions regulations have already been framed to guard against 
these dangers, and^we will suggest various additions and altera- 
tions of the Regulations in a later chapter. 



CHAPTER VI, 


Tlie Prolileiii of Conservation witli particular reference 
to Reserves of Good Quality Coal. 

■116. Meaning of Conseevation.— Speaking generally, conservia- 
tioii is the preservation of anything that is being wastefnlly nsed 
or unnecessarily destroyed. So far as the subject of our enquiry is 
concerned, we understand that conservation should make available 
safely the maximum quantity of extractable coal of commercial or 
industrial value. A policy of coal conservation may cover iitiliwsa-' 
tion as well, but such conservation cannot come until research has 
enabled far more to be known about the best way in which particular 
kinds or qualities of coal should he used. We think therefore/ 
that, at this stage, State conservation over use should be restricted 
to users whom (xovernnient already controls, e.g., the State Rail- 
ways. State conseiwation as regards availability of a national asset 
is justified if serious avoidable waste is going on apart from any 
shortage of resources, and it becomes imperative if such waste is 
accompanied by a known shortage of that asset sufficient to arouse 
serious apprehension. We have already established fully that 
serious .avoidable wUvSte of coal has been going on for many years, is 
now going on, and will go on increasmgly unless it is checked and 
prevented by effectual State control. Such control is a frontal 
attack on actual waste, whei’eas conservation is more like a general 
enveloping movement aiming at the fullest possible recovery of the 
available resources including the waste prevented by control. 
Conservation and safety are connected together as closeh^ as two sides 
of the same coin. Conservation will be promoted if future safety 
measures protect workings as well as workers, and if siicli measures 
extend not only to conditions in which danger is present, but also 
to conditions in which danger is likely to be produced. Converse!}- , 
conservation must increase safety by eliminating many of the 
dangers against which it is now necessary to provide measures of 
protection. For example, if the legal enforcement of universal 
atowing were practicable, safety would be almost completely assured. 
If, however, stowing were not compulsory, or were only compulsory 
within certain limits and under certain conditions, legal provision 
for the safety of life and property must continue to be made. 

117. Reserves of Coal,— What we are concerned with in this 
chapter is whether India’s reserves of coal are really limited and, 
if so, to what extent. It may be conceded at once that the reserves 
•of coal of inferior quality (grade II and grade III of the Grading 
Board classifications) are practically unlimited. As regards coal 
of good quality (selected grade and grade I) avoidable waste 
was established in 1920, hut this waste was not considered serious 
enough to justify Government interference and control in the 
interests of conservation l>ecause the available figures of reserves 
were admittedly largely guess-woi'k, while the leading Indian 
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autliorities did not agree even as regards those figures. Since tlien., 
a conipreliensive survey of the Indian coalfields has been made hj 
the (Geological Survey Department between 1925 and 1929, and the. 
Cjovernineiit of India has stated (in letter Xo. M955 of the 17th.. 
June 19JGj that this sii-rve}" has '' removed all reasonable doubt re- 
gardi.ug the iniportance of conserving the coal assets of the country,, 
particularly in the higher grades ,More recently, at the annual 
.meeting of tlie Indian Mining Federation held in Calcutta on the 
22iid Mureli 19JT, the President is reported to have said, in dealing 
with the (question of conservation of coal, that there was no 
manner of (Ion])! in regard to its urgency and necessity. The 
recent c<.)llapses and fires have so accentuated tlie position that- 
arguments lu favour of prevention of waste of this irreplaceable 
national asset (‘an liardly be over-emphasised ’C 

,118. Hkseuves IX OTHKH corNTElES. — The latest estimate we 
have seen of the reserves in the Fnited Ivingdom is coiitained in the 
Report of the 1925 Royal Commission. The reserves up to the Jlst 
December 1925, calculated up to a depth of 4,000 feet in seams of 1 
foot thick and xipwards, are there estimated at 194,355 million tons 
which, assuming that the rate of output remained fairly coiistant, 
‘‘ wdll last for between four and hve centuries In the Fiiited 
States of America, the reserves up to 3,000 feet are estimated at the 
colossal figure of nearly 3 billion metric tons. In Germany, (*oal 
deposits up to 1,000 metres are expected to last about 000 years 
at the 1935 production rate, while in France the reserves are said 
to he 20,000 million tons or sufficient for 400 yeai-s on an average 
annual extraction of 50 million tons. Yet in all these countries^ as 
we shall sliow in Chapter Till, various measures .have been taken 
by the State to conserve j'esources and to (diecdv waiste in prodiudion, 
distribution and consiimptioii. It may be added that, according to 
Tables IT and 18 of “ Indian Coal Statistics, 1935 the Indian 
output of 22 inillioii tons in 1934 C'ompares as follows with the prin- 
cipal coal-producing countries of the world: — Fnited States of 
America 372 millions, the United Kingdom 224 ndllio.]is, Germany 
123 millions, Russia 92 millions, France 47 millions, pTapaii 32 
millions, China 28 millions and Belgium 20 millions. 

119. Reserve ok Good (Quality Coal in India. — In consider- 
ing India,' s coal resources, we have followed the hgiires of Dr. Cyril 
S. Fox, who himself suiweyed the coalfields of Bihar and elsewhere, 
and supervised Mr. .E. E. Gee's survey of tlie Raniganj Field in 
Bengal. His figures of reserves of workable coal are given at pages 
342 to 345 of Volume LIX of the “ Memoirs of the Geological 
Survey of India His calculations were based on the rough and 
ready rule that a one-foot seam yields a million tons yter square 
mile ", and he made no allowance except for the coal extracted 
from, small or well-developed coalfields. This should be borne in 
mind liecause, as we have shown in Chapter Y, there were large 
losses before 1932 from avoidable , w’'aste and from collapses and' 
fires; these losses would justify some deduction from Dr. Fox's 
figures of the Raniganj and Jharia reserves. Dr. Fox's figures. 
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of '.reserves of .workable .coaLof good' quality , vselectecl grade 
and grade I of tixe Grading Board classifications) are from' seams 
up to a deptli of 2,000 feet and averaging* 16 per cent, ask on a 
moisture-free basis.. ■ 

120. Dr. Fox estimated tliaty at the end o.! 19d2, the total coal 
reserves were 60,000 million tons of wiiicli only 20,000 million tons 
were workable. Of tke latter figure, only 5,000 million tons was 
of good quality made up as follows ; — 

Million tons. 


Girklili and Jainti . . j . . . > 40 

Ranigaiij ' . . .. . . , , . . . l,S0O 

Jharia . . . 1,250 

Bokaro . . . ... . . . 800 

Karanpiira (Nortii and South) . . . . . "-jO 

Hutar, Joliilla, Burhar . . . - . . 50 

Knrasia, Jliilmili, etc. . . .. . . . 30 

Ta-lcliir to Korba . . . . . . • 2U0 

Mohpani, Kanliaii-Pench . . . . . 30 

Ballarpnr-Singareni 50 

Total . 5,000 


Of this quantity, 3,500 million tons were witliin a depth of 1,000 
feet, and the rest between 1,000 and 2,000 feet. 

121. The a1)ove figures are up to the end of 1932. We have 
brought them up lo ihe end of 1936 taking into account prodiulion 
and probable losses between 1933 and 1936. In the Itaniganj Field, 
the output of good (j^iiaiity coal during (hat period was about 26 
million tons, and the prol)al)le loss (assuming 50 per cent, output 
from pillars) due to waste in working, collapses and fires, was 
about 40 per cent, of the production. Hence we arrive at 36*4 
million tons as tlie total to be deducted from the 1932 reserves. 
Iji the Jharia Field, the output of good quality coal was about 27 
million tons, and the probable loss (again assuming a 50 per (‘eiit. 
output from pillars) due to waste in •svoilving, collapses and fires was 
about 50 per eenl'. of tlie pn>duction. This gives a total of 40*5 
.million tons to be deducted .from the .1932 reserves. Tn the oilier 
comparatively iin important fields, the actual jjrodiudioji may 1>e 
deducted with only -a -comparatively small allowaiu'e foj' loss. 
According to the figures supplied to us at Giridih, that Field now 
contains al.)out 15 million tons in the State collieries, and,alK)U.t 5 
million tons more may l>e allowed in the other areas. The Jainti 
Field contains less than 2 million tons of good (piality coal according 
to the recent estimate in Mr. P. K. Chatterjee’s paper on The 
Geology and Coal Resources of the Jainti Coalfield in 
Volume Till of the Quarterly Journal of the Geological, Mining 
and Metallurgical Society of India 
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. 122. Estimated reseeyes- at.the end of. 1936. — ■Applyiiig,.tEe; 
■above calculations to Dr. rox’sl932 weaiuive at.tbe follo:w-- 

iiig reserves of good C|uality coal at the end of 19t36 : — 


Giriclili and Jainti . . . 

. Million tons. 

Raniganj . . . . 

. ' , ■ .. . ... . , . 1.763-6 

Jharia . . . . 

■ . 1,209-5 

Bokaro . . . . 

. . . :795' 

Karaiipura (North and South) . 

. .. ■ ,.749":'",'/ 

Hnta-r, Johilla, Burhar . 

. . 50 

Knrasia, Jhilmili, etc. 

. , . .... . 27 

Talcliir to Korba . . 

. - . ,198 ■ 

Mohpani, Kanban, Pench . 

.■ .. ,‘30 

Baliarpnr-Singareni . . 

. . : . . , ; 45. 


Total , 4,889-l 


123. Coking coal of good quality. — So far as is hnown at 
present, coal of coking quality suitable for jnetallurgieal and 
foundry purposes is found only in the Jharia, Eanigaiij, Giridih 
and Bokaro Fields. According to Dr, Fox, coking coal is of a 
character which, when subjected to destructive distillation, jdeids^ 
a hard coke of low ash (under 21 per cent.) content, fine porous 
texture, a silvery appearance, and strength (hardness and toughness) 
to resist crushing. Dr. Fox's figures of reserves of good coking 
coal at the end of 1932 are : — 

Million tons. , 




Up to 
1,000 feet. 

PromUOOO. 


Total. 

' to 2,000 
•feet. '■ 

Giridih 

30 

30 

.... 

Raniganj 

250 

82 

168 

Jharia 

900 


CV"163 

Bokaro 

320 

320 



l,o00 

1,169 



Giridih: The Lower Karharbari seam at Giridih gives the best 
hard coke in India and a part of it is low’ in phosphorus. The 
present reserves are about 20 million tons as already stated.. 

jRaniganj: The better coking coals in this Field come from the 
Ramnagar and Laikdih seams; the Beguiiia, Sanctoria and Disher- 
garh seams in the western part of the Field are also of coking 
quality, biit the coke is not so strong and is generally considered 
unsuitable for metallurgical purposes except perhaps when mixed 
with good coking coals. The production of coking coal from this 
Field between 1933 and 1936 is estimated at 14 inilHon tons and 
the associated loss at 40 per cent, of the output.. Hence, 19*6 
million tons have been used up since 1932.. 
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Jharia: A ,Tery large proportion of tke coak in Jliaria is of 
.coking qimlitT. All tlie seams from No. ' lO^ upwards coke, the best 
beingvNos. 14V l4Acl5 anAlTt The output of good qmlity' coking 
.coal'' from 1933 to 1936 amounted to 27 million tons. Adding- 
associated loss at 50 per cent, of the output, we get 40*5 million tons^ 
to he deducted from the 1932 reserves. 

The Kargali seam is all of coking quality though sections 
of it are higher in ash than Jharia coals. From, 1933 to 1936, a 
little over 5 million tons were extracted from the quarries, bringing 
the reserves down to 315 million tons. 

Jainti: Mr. Chatterjee^s estimate of good quality coking coal 
(lotv in phosphorus) in the Jainti Field is 1-3 million tons. 

124. Coking COAL reserves at the end or 1936. — Making the- 
above deductions, we may estimate that the reserves of good quality 
coking coal at the end of 1936 w^ere : — 


Million tons.- 

Giridih . . . . .* . ... 20 

haniganj . . ... . . . . 230*4 

jliaria . . . . ... . . . 859*5 

Bokaro . . . . . . . . . 315 

Jainti .......... 1*3 


Total . 1,426*2 


*125. Life of the above Eeserves — -All Good Quality Coal, — 
The average production of good quality coal from all the fields in 
India may he taken at 20 million tons per annum. Of the present 
reserves of 1,764 million tons in Kaniganj, about 133 million tonS‘ 
are standing in pillars; in Jliaria the reserves are 1,209 million tons 
of w’-hieh 16^3 million tons are standing in qiillars. The quantities 
in pillars in Giridih, Bokaro and Karanpura are 10*5, 2*5 and 
1-4 million tons respectively. 

126. At the present rate of production, and wutli the present 
methods of extraction giving an ultimate recovery of 50 per cent.,, 
the reserves up to the end of 1936 will last:- — 

4,889x^ X A =122 years. 

127. COKIIS'G COAL OF GOOD QUALITY. — ^Tlie reserves of coking 
coal in tlie Bengal and Biliar Fields amount to 1,426 million tons.. 
Assuming an average ultimate extraction of 50 per cent, because 
most of the reserves are in the Jharia Field, and taking present 
annual production at ll'd million tons of which about 7-5 million 
tons comes from Jharia, the life of the coking coal reserves at the- 
end of 1936 works out at: — 

1,426 x-^ X 1 = 62 years. - 

This figure corresponds veiy dlosely with Mr. Barraclough’s' 
estimate of 68-6 years m 1927. (See “ The Coal .Eesources of the 
Jharia Coalfield ” in “ Volume LXII, Part 3, of the Eecords of the- 
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Geological Survey of India Miv. Barraclougii tlien^^ p out 

that, as the losses would he greater as time went on, his figure was 
an optimistic one. 

128. Non-cokikg coal or good quality. — The recoverable 
reserves at the end of 1936 were 4,889 - 1,426 = 3,463 million tons. 
The annual output of good quality coal (excluding coking coal 
used for purely metallurgical purposes and amounting to about 2*5 
million tons) is about 17*5 million tons. If the use of coking coal 
were restricted to metallurgical purposes, and the remaining coking 
coal now used for other purposes had to be replaced by non-coking 
coal of good quality, the reserves of non-coking coal of good quality 
would, on a basis of 50 per cent, recovery, last for: — 

3,463 X ^ =99 'years. 

It follows therefoi*e that the reservation of coking coal for metal- 
lurgical purposes, accompanied by a prohibition against coking coal 
being used for other purposes as it is at present, would put the 
reserves of non-coking coal of good quality into almost as precarious 
a position as the reserves of coking coal of the same qxiality. 

129. Elserves IX THE Jhaeia Field.— In view of the special 
conditions in this Field, such as the thickness of the seams, the 
thinness of the partings between seams, and the difficulties and 
dangers which will be encountered at depths of more than 1,000 feet, 
it is improbable that the percentage recovered out of the resei’ves 
up to 2,000 feet will be as much as 50 per cent. Allowing this 
percentage of ultimate recovery, however, and the average annual 
production being about 7*5 million tons, all of good quality coking 
coal, the life of the reserves of good quality coal will be 

1,209 Xr^ X ^ = 81 years. 

and the life of the reserves of good quality coking coal will be 
50 2 

859-5 X loo 15 

130. vSigxnificanoe of figures of Reserves. — Xo one will 
deny that the above figures, based as they are on the assiimption 
that production will not increase, are calculated to arouse serious 
apprehension as to the future of India’s position as a eoal-produe- 
ing country and to justify strong measures of conservation in 
the national interest. Table XI (slightly modified from l)r. Fox’s 
figures) .attached to our Report shows the chief deposits of iron ore 
ill India. The deposits in Bihar, Orissa, the Central Provinces and 
Bengal are all geographically close to coking coal, but only 
the deposits in Bibar and Orissa are being worked now, those in the 
Central Provinces being also important and usable later on. The 
Mysore Iron Works use charcoal as a smelting medium and will 
probably have to turn to electrical energy. The magnetite deposits 
in the Salem District of Madras will eventualh^ have to be smelted 
by electricity which is already available from tlie reeently-coiu- 
nlftted Mettur Project. In addition to the haematite and magnetite 



ores, tliere are very large resources of low grade iron -ore in the 
laterite deposits of India and tlie iron-stone sliales of tiie llaniganj 
Field. Some of these may be used in the future when the riehei 
ores become exliausted. It is thus evident that the reserves of 
iron-ore, even of good quality only, far exceed the available re- 
serves of coking coal. It should be added that, for the purpose of 
general comparison, a' ton of iron-ore may be said to require one 
ton of coking coal because the production of one ton of pig iron 
requires a fiiriiiace charge of 1*5 to 2 tons of iron-ore and i to 1-5 
tons of coke, each ton of coke representing 1*3 to 1-5 tons of coking 
..coal, ; ' ■ ' ^ . 

131. Thoiigli iron-smelting does not iiecessaril\' rmpiire (nke, it 
is easily the most important fuel used for the piirpfjse at present 
particiiloiiy when cheap production in large units is aimeri at. 
Even complete stowing would oiih-- increase the percentage t>i 
recover}^ froin 50 to 90 or 95 at the best, and would not quite <louble 
the expected life of the available reserves of eolcing coal. The posi- 
tion is tlierefore far from reassiiring* unless non-coking coal of good 
quality can be used for metallurgical purposes. This is a matter 
which must receive the serious attention of the iron and steel manii- 
factiirers who seem at the moment to be increasing their industrial 
activities. 

132. Limits of CoNSEBYATiox.-~-Assiiming that the imperative 
necessity of conserving the limited reseiu'es of good (juality coal 
haS been established, the next obvious question is the measures that 
should be taken to achieve this object in the national interest. Tlie 
first point for eonsideration in this connection is whether State 
control in the interests of conservation should he general or restricted 
to any particular field or fields. Of tlie 43 ■witnesses who gawe 
evidence on this point, 2 said that they did not consider that any 
case had l)een made out for conservation, 9 -^vere in favou]!' of tlie 
conservation of coking coals oiity, and 32 ailvoeated the eonservatini: 
of all good quality coals. The arguments for general conservation 
::Were":-— 

(1) that the criterion should be the interest of the wdiole com- 

munity and not the interest of any particular industry 
or trade, 

(2) that all good coal is of national and commercial value, 

(3) that the reserves of good steam coal, though not so limited 

as the reserves of good coking coal, are yet limited in 
comparison wdth the expected industrial life of the 
country, 

(4) that the conservation of coking coal for niGtallurgipai ])ur- 

poses only w'-ould increase the demand for steam coal foi' 
other purposes, and so further limit the available reserves 
of such coal, and 

(5) that high volatile coals of the Eanigaiij series are parti- 

■ ;Cularly ::OTilaP for ■'hyjdpgehatioh,;^ 



tlie even more liraited reserves of oil, will before long 
have to be more generallv adopted. 

,133. CoNSEEVAiTON.orvcoia^m - 'coals okly. — The inaiii arguments 
in favour of the eonservatioii of cokings coals only are that, without 
stowing, the available reserves are limited to a short half century or 
so, and that coking coal is essential to the smelting of iron-ore 
of which the reserves are comparatively much larger and of good 
quality. We may concede at once that the necessity for the con- 
servation of coking coals by eompxilsorj stowing or otherwise is 
greater than for other coals of good quality, not only because the 
available reserves are smaller, but also because mining conditions 
in the Jliaria Field, from which most of the coking coal comes, 
are particularly diflicult and dangerous. But this does not mean 
that conservation should therefore be necessarily restricted to coking 
coals. The annual production of good coking coal is now about 13 
million tons, but the iron and steel industry and the coke-oven 
plants absorb only about 2*5 million tons of this output, the remain- 
ing 10-5 million tons being used for steam raising. If the use of 
coking coal were prohibited by law for any other than metallurgical 
purposes, the collieries producing the above 10-5 million tons would 
have to shut down and either be adequately compensated or acquired 
by the State. The demand for good quality steam coal ’would then 
be more than doubled and, as we have already seen, the life of the 
reserves would he shortened to a period little better than that of 
the reserves of good quality coking coal. It is possible of course 
that part of the increased demand for steam coal would be met 
from the comparatively inferior qualities, hut with prices at any- 
thing like their present level the hulk of the demand would probably 
be transferred to good quality coal. 

134. Besides, there appears to be little real justification for the 
argument that coking coal should he conserved for metallurgical 
pm-poses because it is indispensable and irreplaceable in the smelt- 
ing of iron-ore. Messrs. Tata’s (W. No. 64) said in this con- 
nection that '' high grade coke is essential for iron-ore smelting 
It was admitted that iron-ore can be smelted by other means, but 
it was said that there is no probability of this becoming a commer- 
cial proposition in the near future. The recently amalgamated 
Indian and Bengal Iron and Steel Companies (W. No. 65) said 
that neither good quality coal nor coke made from semi-coking coal 
would be sufficiently strong to enable the smelting of Indian iron- 
ore to be carried out in large furnaces as such smelting is carried 
be done economically. It was added that electric smelting is carried 
out in one or two instances where power is very cheap. On the 
other hand, Dr. Fox (W. No. 35) of the Geological Survey gave 
-evidence as follows: — 

I think that the subject of caking or coking coal should 
not be allowed to confuse the issue of conservation because it is 
my definite opinion that non-coking coals can at present be used 
for metallurgical purposes, either directly or by being rendered 
coking and f?oked, and that the iron and steel makers know 
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■that this can be clone. I. refer particiilaiiy to the use of such 
^coal or coke in small furnaces, but I think that, even in larger 
hiirnaces, ' if '.the, fiiriiace; .is. started with coking* coal, certain 
non-coking grade I and some grade II coals could be iisedy 
provided moisture was less than 4 per cent., and volatile 
coiitent more than 16 per cent. Furthermore, the direct use of 
powdered fuel firing at the twyers of blast-fiirnaees also awaits 
trial. The position is therefore that, if the resei'ves of coking 
coal were approaching exhanstion hecanse they were being 
used for other than metallurgical pnrposes, tlie iron and steel 
companies would be compelled to turn their attention to non- 
coking coals and to use them in some such manner as I have 
indicated.’^ 

Tn addition, we have seen a letter of the 1st Deceinber 193C>' from 
ithe late Mr, Charles P. Perin (who was well known in India) 
lorwarding a letter from an American Coke Oven Corporation 
saying that coal up to about 36 per cent, volatiles is being used by 
them and is producing a fairly good blast furnace coke. Mr. Perin 
;himself added: — 

I think ySir Lewis Fermor was all wrong in his limitation 
of the life of the coking coals of India. I do not think he 
realised what could be done with mixing coking coal with non- 
coking and carrying the temperatures higher.’’ 

'Tli^re seems therefore to be no good reason for disputing Dr. Fox’s 
.conclusion that owing to large and cheap supplies of good quality 
coking coal being available for metallurgical purposes, the iron and 
steel makers have not really tried to see how far good quality non- 
uoking coal could be used equally efficiently for metallurgical 
•purposes ”, 

135. If the iron and steel industry is really perturbed about the 
•available reserves of coking coal, it should itself take steps to acquire 
a sufficient interest in those reserves to enable it to continue the 
smelting of iron-ore with coking coal for a longer period than now 
seems likely. Messrs'. Tata’s began by telling us that their own 
3'esoiirces of coking coal are estimated at 200 million tons and that 
these reserves represented the amount available for despatch. The 
witness (W. No. 64) who represented them went on to say: — 

'' With proper conservation our resources may last for a 
hundred years, but, if the surrounding collieries subside, or get 
flooded or catch fire, it may be impossible to mine more than 
50 per cent, of our reserves which will be reduced to 60 years. 
As an organisation, the Tata Iron and Steel Company is in 
favour of State control or any other method for putting a stop 
to bad working, fires, floods, etc.” 

As regards the amalgamated Indian and Bengal Iron and Steel 
Cosnpanies, their representatives (W. No. 65) admitted that onr 
reserves are definitely limited”. Yet these companies, and the 
Tata Iron and Steel Company also, have been selling coking coal 
;from their own collieries in the open market for steam raising 
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purposes and piircliasiug slack for their coke ovens. Tliev told 
that this practice has ceased or is about to cease, but we know 
that on.e of them tendered for a State Riaihvay contract this year 
and then withdrew that tender after this Committee commenced ■ 
to take an interest in the subject. While we should not like to go 
wso far as to say that the changed polic 3 " of these companies regarding 
the sale of coking coals for steam purposes has been due to our 
enquiry, we are strongly of opinion that they should be required ^ 
by the Govern ineiit of India to guarantee that thej-^ wall not in 
future sell coking coal from their own collieries in the open market. 
If they will not give this guarantee, the tariff protection now 
enjoA'ed sliould he withdrawn or modified. We ma^" note that one- 
peculiar consequence of th^se protective arrangements is that these- 
companies are able to demand about Its. 60 a ton for pig iron in 
their nearest niarbets in Bengal becaxise they have a monopoly, 
about Es. 40 a ton in Madras where there is one competitor, and 
only about Ss. 25 a ton for exports to Japan which are increasing 
rapidly. We are not direct!}^ concerned with this apparent 
aiioinaly, ])iit we are entitled to assume from it that the iron and 
steel conipaiiies are well able to look after tliejnselves and that no 
measures of conservation in their interests would be justified. Tlie 
representatives (W. No. G4) of the Tata Iron and Steel Company 
told us in fact: — 

We have decided to protect ourselves at our own expense; 
we have decided to stow where necessary, /.e., in seams over 
13 feet thick. We are leaving 300 feet coal barriers in tfny 
new areas we open out. But we are not prepared to pa}- for 
the protection of others. We do not want an}" help.’’ 

13C. CoxcLusiox. — We are of opinion therefore tliat any legal 
me-asures of conservation should apply to all good quality coals 
and sb-ould be introduced as a matter of public policy in the 
interests of tiie community as a wliole. The best means of eonservu- 
tion, apart from the incidental benefit derived from measures of 
State control over inining metliocls, is stowing, and tliis subject: will , 
be dealt with in all its aspects in a later chapter. 



CHAPTER ¥11. 


.aspects of Waste and Conser¥ation.' ■ 

13T. Responsibility of landlords, — As they have a direct 
^financial interest in the royalties payable on eveiy ton of coal taken 
lOiit of their properties, landlords might reasonably be expected 
to frame their leases so as to guard against avoidable waste and 
secure the largest possible recovery of the coal in situ. Their 
title to mineral rights in the permtanently-settled tracts of l^engal 
.and Bihar is derived from a Despateh of the Secretary of State for 
India, INTo. 35-ReYeniie (Minerals) of the 25th March 1880. The 
.relevant part of this Despatch is quoted at page G of the 1920 
C^oalfields Committee’s Report, the ground for the concession being 
that, even if the legal right of the State to minerals in the per- 
manently-settled trads could be established, it would not be advis- 
able to enforee it. The Secretary of State expected that these 
zemindars would be '' siifficiantly alive to their own interests either 
themselves to develo]) the mineral resources their estates may eon- 
itain, or to afford facilities to others to do so ”, This expectation 
has not been realised partly because the zemindars had neither 
precedent nor experience to guide them, and parti}" because they 
Trere unable to resist the lure of large sums of ready money. 
Valuable properties and rights were parted with for comparatively 
•sm%ll considerations, and the future was left to look after itself, 
little or no provision being made for the proper working of the pro- 
■perties or the proper exercise of the leased rights. 

138. In paragrapli 8 of tlieR Report, the 1920 Committee 

In paragraph 14 Mr. Bees points out that their is no 
supervision to prevent wasteful methods of working, and in 
pariagraph 17 tliat landlords have not in the past availed them- 
selves of expert advice. We consider these remarks to be 
justihed. The English landlord’s agent ”, in the ordinary 
sense of the term, does not exist in India. In certain leases 
indeed conditions are inserted (1) that the lessee shall afford 
the lessor or his agent all reasonable facilities to enter into 
and inspect the mines, (2) that coal-mining operatiojis shall 
be carried on in as skilful and workmanlike a manner as 
-possible ”, (3) that they shall be conducted in accordance with 
rules and regulations from time to time promulgated by 
Government, (4) that the lessee shall do as little damage as 
possible to the vsurface and the buildings and other erections 
thereon, and (5) that the lessee shall indemnify the lessor 
■against the damage he may suffer through negligent working. 

In practice, however, we find that these provisions are 
inoperative. Ko landlord employs a competent agent to 
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inspect Ms tenants’ ^ mines -and to safegiiard Ms interests; .any ,, 
siipeiYision exercised being confined to tlie prevention o£ 
frandxilent evasion of royialty..” 

The evidence given before ns indicates that there has been no- 
improvenient in any of these respects. With two notable excep- 
tions (the Kasimbazar Eaj Wards’ Estate and^ in a lesser degree, 
the Biirdwan Estate) no landlord has employed a competent mining- 
engineer to look after his interests, to advise him over his. leases* 
and to find out how his property is being worked. The Easimbazar 
Eaj Wards’ Estate has adequate leases^ but its represeiitative- 
(W. Eo. 58) admits that the present detailed conditions in the leases- 
date only from 1922, when a competent mining engineer was 
appointed for the first time, and would not have been obtained- 
unless that mining engineer had been appointed. lie also giveS’ 
several instances in which, prior to the employment of the mining 
engineer, coal companies worked their leased coal with a view to^ 
speedy profit and so lost considerable quantities of that coal for 
ever. Though it does not appear in the Burdwaii Estate evidence' 
(their representative did not appear for oral examination) we are- 
aware of a case in which a coal company, managed by one of the 
biggest firms in Calcutta, was found to be working tlie lower Boniati 
seam of selected grade to the immediate damiage and ultimate loss 
of the xipper Koithi seam of grade I quality. After protracted 
negotiations conducted by the Easimbazai" Estate mining engineer 
who w^as then working for the Burdwan Estate also, the company 
agreed to pay compensation and an .additional royalty on coal 
extracted from the Poniati seam. The landlord was compensated 
to some extent, hut the coal in the upper seam, which is definitely 
of commercial value, has been, is being and will continue to be lost. 
The amount of that coal has been reliably estimated at 3-|- million 
tons. In another case, the same Estate accepted the unsupported 
word of another company’s colliery agent to the effect that the 
Koithi seam was valueless and did not therefore claim any com- 
pensation. Even xvithoiit skilled inspection, the Paiichkote Eaj 
has, according to its representative (W. Eo. 57) discovered some 
of their lessees working improperly and has taken steps against 
them with the following results:—" 

The first of these was the Company 

whom we had to sue for breach of covenant in that they were 
not suhmitting the returns required by the leases and were 
also working in-stroke and out-stroke against the terms of 
their leases. We xvere successful in getting the property back 

in Mias and then made a fresh settlement with Messrs 

We raised the royalty from annas 4 to annas 7. We were also’ 
paid three lakhs of salami. 

The second case was that of the .... Company belonging- 

to Messrs This Company had leased our Dumurkimda 

property and had been working it for 12 years through their 
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Chaiicli Colliery. The dispute' was coiiipromised hy the' Com- 
pany paying Hs Rs. 22^000 as Gompeiisatioii. 

The third ease was also one in which the . . , . had been 
working our Radaiiagar property leased to them tlirongh tlieir 
Cliotadhemo Colliery belonging to the Kasimbazar Estate, 
This had been going on for six years. The Company paid ns 
Es. 50,000 aniicabh’' as compensation. Since then they have 
been paying iis royalties. . 

There was also a fourth case in which the .... managed 
by .... was sued for had working on our pro])erty. They 
had to pay Es. 8,000 as damages. The ])ad working eoiisiste<I 
of loss of coal due to an area being allowed to collapse in the 
part of the mine which was not being worked at t be time.'’’ 

The same representatiYe said : — 

‘‘' My proprietor iised to trust the bigger Eiiro])ean firms 
to work properly, but he has now been disillusioned in so far 
as the honest payment of royalty is concerned. He has not 
been in a position to ascertain anything aboiit the methods of 
working.’’ 

139. The instances cited are sufficient to establish the proposi- 
tion that, generally speaking, the permanently-settled zemindars 
have not controlled their lessees properly even in their own interests, 
and have in consequence not only lost their royalties on very 
large cpiaiitities of coal, but have also caused the country’s coal 
resources to be correspondingly depleted. It is obviously no use 
having terms in leases requiring mining to be done in a business- 
like manner and according to fbe rules laid down by the Mines 
Department, if the mines are not inspected competently to see 
whether these terms are being observed. Further, ’\V, Xo. 58 says 
that such conditions in the old leases as not being allowed to 
drop the surface on any account, or having to apply for permission 
further ^salami before pillars could be extracted, were definite- 
ly detrimental to tlie efficient working of the mine, hevaiise they 
encourage the lessee to extract as much coal as ])ossible in the first 
working ”, The representative of Howagarh Eaj Estate (W. 2so. 61) 
agrees that “ if the landlords have not looked after their coal 
mining interests properly. Government should step in and appoint 
an authority both in the interests of conservation and in the 
interests of the landlords themselves. I agree that, if my landlord 
had been properly advised at the time by a competent minings 
engineer, lie would not have given leases of the kind that have 
been given.” "We agree entirely with all this, but would add that 
the action taken should be in tlie national interest and that the 
landlords should pay for the protection incidentally given to them 
by direct contributions towards the general cess (wlucdi we shall 
deal with in detail later) to be administered by the Statutory 
Authority. The control to be exercised by laying down principles 
of first working by regulation, and , by g'iving the Statutory 


Autliority power to regulate depillariug, section-workings rotation 
id working and stowing, will eradicate most of tiie W'Orst eTils of 
oi' tlie present system of negligent landlords and acc|iiisitiYe lessees, 
but it will be necessary also to give tlie Statutory Aiitliority powder 
to supervise and control tlie terms of ne^v leases so far as tecimical 
matters are concerned, the parties being left to settle among them- 
selves terms as to royalty rates, surface rents and initial salami. 
Subsequent salami for allowing extraction of pillars should be 
prohibited in future as was suggested in paragTaph 10 of the 1920 
Committee^ Eeport. The control shonld extend to securing lease- 
lioids of adequate sizes and more or less rectangular boundaries, 
and also periods of leases sufficient to facilitate the use of sound 
mining methods. 

140. PnoroirnoxATE output peom coal in pillars. — In other 
parts of our Eeport, we have referred to the far larger proportion 
of the total output of coal that is now being* obtained from pillars. 
Ill 1920, the percentage was 25 ; by 1927 it had increased to 32 
ffur Jliaria only). According to our evidence, which does not of 
course eoA'-er all the collieries in the Eaniganj and Jharia Fields, 
the percentage output from pillars is anything from nil to 100 per 

in different collieries, while the opinion of tlie Chief Inspector 
of Mines is that the general average over both Fields is between 50 
and 00 per cent. Judging partly from the evidence before us, 
and partly from our knowledge of both Fields, ive are inclined to 
put tlie average percentage at over 60. This percentage will of 
course go on increasing as the virgin areas and seams awaiting 
development diminish until, as the resources approach exhaustion, 
the whole output will have to be recovered from pillars. 

141. AitoxTNT OP COAL IN PILLARS. — The Chief Inspector of 
Mines has especially collected for us the following figures of the 
amount of coal now standing in pillars in all the principal 
coalfields : — 



Selected and 
Grade I. 

Grade II enid 
inferior. 

Total. 

Jharia Field 

. 162,991,160 

■ ' 52:„052,584 

215,043,744 

Eaniganj Field . 

132, 555,750 

20,967,972 

153,523,722 

Total of Jharia and 
Eaniganj Fields 



SGS.,567,466 

Oii'idih Field 

10,551,248 

Nil 


C*enti‘al Provinces Fields . 

mi 

13,930,730 


Bokaro Field 

2,554,741 

14,000 


Kjiraiipnra Field 

1,422,933 

1,666,704 


Total of all Fields 

310,075,832 

88,631,900 

j 
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142. Peiicentage oe pbobable uecoveiij. — Our witnesses were 
: asked to state tlie percentage of pillar coal actually being recovered 

ill t]ieir own collieries. Tbe percentages giveii by tiiem vary 
..cojisideiably and^ excluding tlie figures wliicli relate to seams less 
tkan 12 feet thick, they cannot be regarded as reliable because 
.experience shows that complete records of depillaring operations 
,are very rarely kept. For example, such calculations do not 
.usually take into account losses in internal barriers nor pillars 
which are lost entirel}^ 

143. Taking into consideration the average size and condition 
,of the present pillars, the extreme thickness of many of the seams, 
.the period for which most of the jiillars have been standing, the 
thin parting between many adjacent seams standing in pillars, 
..and the methods by which the pillar coal will have to be recovered 
without stowing, we are of opinion that, unless stowing is iiitro- 
.duced on a fairly extensive scale in the Jharia and llanigaiij 
Fields, the percentage of coal recovered from standing pillars wall 
not be more than GO per cent, in the Ilaiiigianj Field, wdiile it is 
.^extreinely doubtful ^Yhether it will reach 50 per cent, in the Jharia 
Field. These percentages take into account both w’astage from 
present methods of w^orking and probable losses from collapses 
■fires. 

144. As regards the Bokaro and Karanpura Fields, they have 
.been opened comparatively recent! j?- and the amount of under- 
ground w'ork done is very small, hut considering the tliickness of 
th^ seams in these two Fields, Ave are defi,nitely of opinion that, 
wdien depillaring has to l)e done, it wall be at least as necessary to 
stow" as it now’ is in Baiiiganj and Jharia. 

145. As regards the Giridih Field, we liave ascertained that, in 
■the Giridih State Collieries wdiich cover practically the w’hole field, 
the total amount of coal left for extraction is about 15 million 
tons of wJiich about 1 million tons is under rivers and roads and 
cannot ])e j’ccovered w"ithout stowing. It w’ill be for the Statutory 
Authority to decide the extent to wdiich compulsory siowaiig will J 
"be necessary here in order to secure the maximum amount of tlie t 
coal availalile. The figures given to us indicate that very Jiearly 

5 million tons of coal have been lost already in barriers and shaft 
pillars and {*an never be recovered at all. 

148. AvS regards the Central Provinces Fields, they wall b)e dealt 
wiib in a separale chapter, but w-e may say here that the evidence 
given to ns on the spot indicates that, in the Chanda Field where 
tl'ie seams ai*e thick and the coal even more liable to spontaneous 
-combustion than Baniganj coal, pillars cannot be recovered at all 
wd.thoii t st o wi 11 g . 

147. IfiSTony of Coal Guading Boauo. — This subject is not 
mentioned specifically in our terms of reference, but w’e v'ere asked 
later by the Government of India to enquire into the effect on 
methods of extraction of the Coal Grading Board Act XXXI of 
1925 This Act came into force on the 23rd September 1925, the 




Statiitoiy E/iiles were passed on tke 19tli December 1925, and tlie- 
Grading Board coinmeiiced work on tke 6tli Jairaary 192G. Idie 
action so talcen followed promptly on the Report of tlie Indian 
Coal Committee of 1925 wkick was appointed on tlie 20tk September 
1924 and reported on tke 28tk Maxell 1925. The terms of refer- 
ence to tliat Committee directed enquiry and report : — 

(i) OIL tke measures necessaiy to stimulate tke export of suit- 
able coal from Calcuttia to Indian and foreign ports,, 
and 

(ii) in particular, wlietker effectiTe measures can be taken for 
the qiooling* and grading of Indian coal for export and 
for bunkering, and kow tke cost of suck measure sliould 
be met. 

Tke Committee wias considered necessary because tke foreign trade 
bad practically disappeared. After tke War, tke interna] demand 
for coal increased and wmgon supply was xeiy deficient. On the* 
24tli July 1920, tke GoTernmeiit of India prokibited export except 
under licence and then discontinued, from tke 1st September 1920, 
tke preference kitlierto given by railways to bunker coal for' 
^3Mian ports. A rationing sekeme was drawn up, but furtker 
restrictions bad to be imposed in 1921. In April 1922, the restric- 
tions on tke shipment of cargo and bunker coal to Indian ports* 
were removed, but the embargo on exports out of India remained- 
till the 1st January 1923. The railway rebate on coal exported 
was restored from tke 1st January 1924, but tke foreign marly^ts- 
bad meanwdiile been lost and other suppliers bad established a fiiun 
footing therein. It was generally admitted also that the quality 
of Indian coal exported bad been very unsatisfactory, and that 
foreign consumers were unable to rely on regular supplies of’ 
uniform quality. 

148. We have dwelt on these details in order to bring out tke* 
point that the oiih^ object of the Government of India and tke 
Committee of 1925 was to improve the quality of export coal and 
regain foreign markets. The Committee recommended (see page' 
133 of their Report) that a Grading Board sliould therefore be* 
immediately established ' w’hich would grade collieries wkick pro- 
duced coal for export and wmuld arrange tke issue of a certificate’ 
for each consignment of the coal exported Tke Committee went 
on to say that any coal should be eligible for inclusion in tlie 
grading list ”, but paragiapli 105 of their Report indicates clearly 
that grading should be clone from the point of view of consumers* 
overseas ” and that, though any coal, however bad, was to be 
graded if the colliery concerned so wished, the coal must be intend- 
ed for export. When tke Act was passed, however, Seetion 4' 
allowed any colliery to apply for grading and required the Grading 
Board to determine “ the grade of coal of all or any of the seams or 
of a part of a seam of suck colliery It is this provision that 
has enabled grading to be extended to coal not intended for export 
with the result that almost all coal produced in tke Bengal ancf 
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Bikar Eields^ is now oifered and' bonglit .under, the Grading Board' 
'clas.sificiatio.iis.', 

149,. , Statistics; OF. EXFO'ET TBADE.—Tlie export trade, is coiifiiied- 
alniost entirely to tlie port of ' Calcutta and to coal from the Jharia 
and ' Eianiganj Eields. The. s'tatistics (Tables "VI and' VII) aimesed 
to our Report show that this trade, consisting of coal shipped as 
cargo to foreign ' and Indian po.rts, is ' only .. a very , , snia.ll .■propor- 
tion of the total tonnage procliiced, and that the foreign exports 
form an equally small proportion of the total exports. The posi- 
tion in 1935 and 1936 was as follows : — - 


Year. 

Total output. 

Exports to foreign 

X3ortg. 

Exports to Indian 
ports. 

Total exi)orts. 

Percentage of ex- 
ports to total out- 
put. 

Percentage of ex- 
ports to foreign 
ports to exports to 
Indian iiorts. 


Tons. 

Tons. 

1 

Tons. 

Tons. 



1935 

16,593,615 

217,584 

1,649,090 

1,866,674 

1P2 

13-1 

1936 

i 

16,052,388 

195,836 

1,441,579 

1.637,415 

10-2 

13-5 


3 - 3 ' 


O O 
PU P4 




It should be added that, though the foreign export trade is 
insignificant as compared with the internal trade, it exceeds 
considerably the import trade, the amount imported in 1935 being 
77,075 tons or 354 per cent, of the foreign exports. According 
to Appendix '' D of the Coal Grading Board's Report of 1935, 
the more important ports to which graded coal was shipped that 


year were : — 


Foreign Ports. 

Tons. 

Ports in Britisli 
India. 

Tons. 

Ports in India, ! 

but not in ! 
British India. 

Tons. 

Colombo . 

157,325 

Rangoon . 

512,021 

Marmagoa 

102,604 

Hongkong 

45,589 

Bombay . 

481,709 

Port Okha 

40,010 ■ 



Madras . 

90,029 



Singapore . 

: 16,689 

1 ■ 

I§;iarachi . 

78,766 

Bhavnagar . i 

44,719 

Aden 

8,380 

Tuticorin 

47,053 

Verawal 

38,488 

Burban 

3,987 

Chittagong 

36,615 

Porbandar 

1 

30,623 


150. CoxcESSioxs TO EXPORT TRADE. — It shoiild be remembered 
that, in addition to authoritiative and reliable grading, the export 
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trade is assisted by the foilowing concessioiis not enjoyed by the 
internal trade ; — 

(1) A rebate of 37|- per cent, of the actual freight rate (iiicliid- 

ing the surcharge of 12-| per cent, yith a maxiiimni 
of Ee. 1 per ton irrespective of distance) on graded coal 
shipped under certificate. Por ungraded coal, the 
rebate is 25 per cent. Bunker coal consigned to 
Calcutta used to be exempted from the 12-| per cent, 
surcharge, hut this was withdrawn from the 1st Jfoyem- 
ber 1936. 

(2) All additional rebate of 8 annas a ton on graded coal 

from the 1st October 1936. 

(3) A rebate of 50 per cent, on riyer dues {ecpiivalent to 

4 annas a ton) on graded coal shipped under certificate. 

151. Effect ox expoets. — In spite of all this, shipments of 
cargo coal have been declining steadily in recent years, the actual 
figures since 1926, when the Grading Board coinnieiiced operations, 
being : — 



Cargo exports 

Cargo exports 

Year. 


to Indian 


ports. 

ports. 


Tons. 

Tons. 

1926 

617,573 

1,435,110 

1927 

576,167 

1,682,802 

1928 

626,343 

1,633,518 

1929 

. 726,610 

1,860,602 

1930 

461,188 

1,556,569 

1931 

441,249 

1,686”095 

1932 

519,483 

1,652,853 

1933 

426,176 

1,425,039 

1934 

330,233 

1,536,894 

1935 

217,584 

1,649,090 

1936 

195,836 

1,441,579 

52. Statistics of 

G E AMNG . — It may 

thus be taken 


.established: — 

(1) tliat the grading of coal for the internal trade was not 

intended orimnaliy, and 

(2) that the export trade is relatively small and lias actually 

decreased so far as foreign trade is concerned; this 
decrease is probably clue mainly to external corupetition, 
and it is possible that the foreign trade would have 
disappeared altogether without grading. 

Appendix '' K” to the Coal Grading BoarcEs Eeport of 1935 
shows 416 graded seams of which 215 are graded in their full 
thiekness and 201 in one or more sections. Of the 416 gradings, 
212 are of selected grade, 159 of grade I, 33 of grade II and 12 of 



grade. III. ' Of tie 215 fully graded seams, 143 are in the Barakar 
Series and ; 72’ .in Eaiiiganj/' Series. Of tie foriner, 75 are 
selected,. 42 grade I, 19 grade- II,.. and -T grade III ; of tie latter, 
45 are selected, 23 grade I, and 4 grade , II. Where parts of 
se.aiiis have been graded,- tie .ungraded sections vary. from a few 
inches to ovei* 20 feet. For example, in No. 10 seam of tie Godiiir 
Colliery, 10 feet 2 indies is selected grade and 22 feet in tie roof is 
ungraded. In tlie Bottom Eamnagar Seam of Pit No. 4 at the 
Yictoria Colliery, tie section of tie seam- is 3 to 4 feet luigraded 
in tie floor, 17 feet selected, 8 feet imgraded between tie two 
graded sections, 10 feet selected and 2 iiicies niigraded in the 
roof. 

153. Grading sys^fem.- The following are the classifications on 
wiich gliding is done: — 

Low Tolatilo coal or Baraka r High volatile coal or Ranigaiij 

Scries. Series. 


Up to, l3iit not exceeding ]3er 
cent. ash. Over 7,000 calories. 


B ejected Grade, 

Up to, but not exceeding 11 per 
cent. ash. Over 6,800 calorie. 
Under 6 per cent, moisture'. 


Grade 1, 

Up to, but not exceeding lo per Up to, bnt not exceeding 13 per 

cent. ash. Over 6,500 calories. cent. ash. Over 6,300 calories, 

* Under 9 per cent, moisture. 

Grade II. 

Up to, hut not exceeding 18 per Up to, but not exceeding 16 per 

cent, ash. Over 6,000 calories. cent, ash. Over 6,000 calories. 

Under 10 per cent, moisture. 

Grade III. 

All coal inferior to the above. 


The grading is determined by analyses of samples taken from 
the seam itself in the colliery, but only coal intended for ship- 
ment is inspected first at the time of loaxlijig on llie raihvay to 
see that the coal lias actually come from a particular graded 
seam or seciion of a seam, and again at the Kidderpore Docks, 
before a certificate of shipment is given, as regards size and cleanli- 
ness. There is no inspection of graded coal sold internally ami 
there is therefore no Grading Board guarantee that the coal 
(les])at(die(l l>y rail to a coiLsumer, say, in the Punjab, is actually 
tlie graded coal ihat the consumer has ordered. Further, one 
witness (W. No. 28) with considerable exyieilence in testing samples 
of (‘oal from various collieries has told us that the asli percentage 
is invailalily up to 2 per cent, higher than tliat showm on tlie 
Grading Board certificates. . 

154. Effects of gkadin-g. — Evidence has been given (see 
Statements TI and III attached to the wuitten evidence of the Chief 
Mining Engineer of the Eailw^ay Board — W. No. 37) that the 



-working of seams in sections based on quality existed before tbe Coal 
firadiiig Act of 1925 was passed, but we are satisfied tliat this 
.method of commercial exploitation has grown considerably since, 
partly owing to the facilities prorided for grading on which 
consumers think they can rely, and partly owing to low prices 
.and generally iinfaYoiirable market conditions. The drop in 
coal prices began before the Grading Board was established, but 
it has continued progressively every year and bas led more and 
more to concentration of w-orking on selected grade coal. Where 
the seam would be grade I quality as a whole, it has been split up 
by sampling and anatysis into a section of selected grade and 
an ungraded section. Only the selected grade section is 
extracted in the first w'orking, and this in itself depreciates the 
^otlier section and causes waste so far as quality goes. As soon 
as depillariiig begins, the comparatively inferior section left in 
the roof or the floor, wdiieh has not been won in the first working 
because it paid commercially to work only the selected grade sec- 
tion, must either be recovered or left behind and lost. There is 
no recovery in practice, partly because the ungraded section is 
comparatively unprofitable or not profitable at all, and partly 
the Grading Board will not allow nngraded coal to be 
-extracted at the same time as graded coal unless the grading certifi- 
cate. is surrendered. The result is that the unwanted section is 
crushed in the goaf by the falling of the roof and so not only causes 
further w-aste so far as quantity is concerned, but also increases 
the risk of spontaneous combustion. Almost every teclinicial wit- 
ness who gave evidence on the point said that the extraction of a 
section of a seam in such a way as to leave behind the remainder in 
the goaf increases both avoidable waste and danger from fire. 
Examples w^ere given of fires attributable to this cause in the 
Kajora, Koithi, Samla, Jambad and 'Nos. 11 and 12 seams. One 
witness (W. ISo. 22) told ns that the Koithi seam of the South- 
East Barahoni Colliery had been mined and depillared extensively 
without leaving any roof coal and without any signs of heating 
or fire. After 8 feet of the seam w-as graded as selected, leaving 
4 feet 6 inches of inferior coal in the roof, this coal -was left in 
the goaf and caused a fire within a few months. 

155. It must be admitted that there is much to be said for the 
grading system. It has introduced and standardised the classifica- 
tion of Indian coals by uniform methods of sampling and analysis, 
and this classification has been helpful to consumers who have a 
definite basis for their orders as long as the colliery remains 
-on the grading list. Stability both during first working and 
depillaring has been improved because galleries have not been 
so high as when the whole seam was worked at once. Yet it 
}‘emains true that avoidable waste of coal of commercial value has 
increased appreciably, while the danger of fire following local and 
main falls of roof has also been increased. 

156. Points for consideration.— The first point for considera- 
'tioii is whether, ^to suit the exigencies of cominercial profit, these 
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prejiidicial practices and. results should he allowed to continue, 
.'We' asked,, in Question 46 ol owt 'General Qiiestioiuxaire, whether 
the extractio.!! , of a section of a seam so as .to render iinworkaMe ' the 
reniaiiider of a lower grade, but still of eoniinercial valiie, slionld 
he prevented or eo ii trolled. This, and the allied Question 47 
regarding seams being rendered unworkable by similar methods, 
are both points on which mining opinion should be unequivocally 
opposed to commercial opinion, but the answers show mining 
engineers, who should and do know better, echoing the voices of 
their Calcutta owners. One witness (W. No. 19) for exaniple 
' ;says": — 

‘‘ I do not think that the State can prevent a private indivi- 
dual from working his coal as he pleases without giving com- 
pensation even though the result of such working may he to 
increase dangers from fire. I think that the mine-owner should 
he allowed to judge for himself whether he should take the 
risk or iiot.^’ 

Another ■witness (W. No. 21) says: — 

The owner of a colliery is the best judge of wdiat is com- ^ 
inercially valuable and his ability to work and sell at b, 
any particular coal should be the criterion of its value lit any 
time.'’ 

There are several other such opinions, hut only one witness 
(Wt No. 38) who says: — 

After discussion with the Committee, I agree that the 
answer to both these questions (namely, Nos. 46 and 47 of the 
General Questionnaire) should be in the affirmative from the 
standpoint of a mining engineer." 

Other evidence before us in answer to Question 62 indicates that 
considerable commercial importance is attached to. the export trade 
even though it is relatively small and steadily diminishing, and 
there is certainly every justification for maintaining the quality of 
Indian coal in outside markets and for giving overseas consumers 
the same guarantee of quality by authoritative grading and inspec- 
tion as they obtain from South Africa which is India's chief 
competitor in those markets. Both commercial and technical 
opinion agrees generally that it is now too late to limit grading 
to export coal as originally intended, and we are satisfied that it 
wouhl he impracticable because a colliery which is not exporting 
to-day may want to do so to-morrow, and would not be able to have 
its coal graded ad hoc for an export order. Besides, if the existing 
grading certificates were withdrawn so far as the internal trade is 
concerned, and no further analyses were made nor certificates 
issued, a particular colliery might say that it was working for the 
internal demand and then export its output. There would he no 
inspection at the time of loading nor at the docks, and Indian coal 
would gradually get discredited ^igain. It has been vsuggested to 
us tliat, as section-working is a direct consequenjce, not so much 
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of the grading system as of unfavourable market conditions aiidl 
low prices, it will disappear automatically if conditions improved, 
and prices increased to the extent of rendering coal saleable wdiicli 
is now’ regarded as unsaleable or, ru other ’words, of bringing into- 
effective demand coal that is now not considered w’ortii recovering. 
Even if this is correct, however, the depleted state of India’s 
reserves of good quality coal and the paramount considerations 
of safety of life and property demand that sectioii-w’orking as a 
purely eominercial necessity should he stopped. 

15T. Eemedx suggested.— We have considered various ways in 
w’liicli this might he done. Sir Lewds Eermor suggested that tlie 
sampling and analysis of coal for export should be done at tlie do('ks 
and certificates given for the coal as actually shipped. The same 
idea wtis considered and rejected in pariagrapK 118 of the 1925 
Committee's Ee])ort, and w’e have been advised that it w’Oiild be 
unsuitable pi'actically and unacceptable to the foreign consumer. 
We have therefore come to the coneliision that; the only satisfac- 
tory solution is to stop tlie gTading of sections of seams and cancel 
the existing certificates of such grading. If any colliery, wdiieli 
has had its grading certificate cancelled, applies for a fresh certifi- 
the whole seam, it should he allow^ed to have this Avithoiit 
any^Niarge, All that is necessary to give effect to our main 
recommendation is to amend Section 4 of the Coal Grading Act 
by omitting the wu)rds or of a part of a seam ’b 

158. Effect ox export trade. — This w’ould mean, so far as^tlie' 
export trade is concerned, tliat only seams of more or less uniform 
quality and capable of one grading throughout could he exported 
under certificates of shipment. This w’ould not constitute a hard- 
ship in practice l)e(.*aiise most of the coal now exported under certi- 
ficates of sliipmeiit comes from such seams. Figures supplied to’ 
us by the Cliief Mining Engineer to the Eaihvay Board show’ that 
about 95 per cent, of the shipments are selected grade coal, and 
til at the shipments of selected gnade coal are made up as follow’s : — 



Xoii'Coidng 

coals. 

Coldng 

coals. 

Total. 


Tons. 

Tons. 

Tons. 

1985 

1,068,260 

720,201 

1,783,461 

1936 

1,039,377 

561,680 

1,601,057 


Of the aliove non-coking coals of the Eanigauj series, no less thair 
1,017,708 tons and 1,021,847 tons respectively came from the 
Bishergarh, Poniati and Sibpur seams which are graded in their 
full thickness. These figtires represent 95*G and 98*2 per cent, of 
the total non-coking coals exported and 56*4 and ()3*7 per cent, 
of the total shipments. As regards the coking coals of the Baraka r 
series, it is not possible to give such precise figures because the 
quality of the seams varies wfithin coinpa rati velr short distances 
and a, seam wdiicli is graded thro.ughDut in one collierT often has 
to be graded in sections in the next eollieiy. The ])ractical experi- 
ence of the Chief Mining* Engineer to the Baihray Board has,. 
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however^ hem enlisted in estimating tliat tKe coking coals from 
fully graded seams represent about 41*3 per cent, of tlie coking coal 
sliipments and about 16*7 per cent, of tlie total exports. We tbns 
arrive at the conclusion that about 80 per cent, of the graded coal 
cargoes now come from seams which have been graded in their 
full thickness. As the export' trade is mainly in the hands- of 
two or three Calcutta firms who are interested more in’Eaniganj 
than in Jharia^coal, - there will be no difficulty whatever in making 
lip the remaining 20 per cent, from fully graded seams. These 
firms will be benefited at the expense of other firms, but this is an 
incidental result of oiir recommendation, its fnndamental justifica- 
tion being the public interest. 


159. Export op nox-graded coal. — It Avill be necessary also to 
prohibit the export to foreign ports of non-gradecl coal of any 
description as is now' done in South Africa. There is little or no 
such coal exported now, but the temptation to export it will be 
greater wffien grading is restricted to the whole seam, and no risk 
should be taken of Indian coal being again discredited in foreign 
.markets. 

160. Eppect on internal trade. — So far as the internaL^uTde 
is concerned, the stopping of section grading will not by itsffi' stop 
section-working in the interests of commercial exploitation, but it 
wdll be restricted considerably because producers will have to- 
assume responsibility for supplying coal of the quality ordered, and 
consumers will have to see for themselves that the coal they get is 
of the quality ordered and required. The tendency will be for 
consumers first to satisfy themselves as to the particular coal most 
suited to their requirements and then to order that coal by the* 
colliery and the seam as used to be done. In this connection, we- 
may cite paragraph 84 of the Eeport of the 1920 Coalfields Com- 
mittee to the effect that coal was then classified for market pur- 
poses, not according to its class, but by the name or number of the- 
.seam and by the name of the colliery producing it. We have 
been told that we must not lose sight of the fact that the Grading 
Board classifications have been accepted by the trade and relied on 
by consumers in making purchases. This may be so, but it is not 
a necessary part of a grading system for export purposes, and it is- 
the business of buyers and sellers on the spot to look after their 
owui respective interests by means of contracts providing for penal- 
ties and bonuses on a sliding scale according to calorific value, ash 
and moisture as is now being done by big consumers like Messrs. 
Tata’s in spite of the grading classifications. It is evident that 
the grading of coal on chemical analysis and calorific value doevS 
not by itself show conclusively whether a particular coal is suitable 
for the work it is required to do. The Royal Conimission on Coal 
Supplies said in this connection,:' Th'e more consumers realise the 
advantages that accrue from the use of coal selected to suit their 
special requirements and appliances, ■ the more they will expect 
and demand uniformity of quality and sisje. 'U’niformity ia 
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important; and thero is no' (juestion.tliat: a eonsniiier is, willing to. 
pay luoie if lie can rely upon always getting what Ms experience 
lias found to be best suited for Ms purpose This can only be 
ascertained by experiment and experience, and it is on this basis 
that consumers should order their coal and stop relying on a 
standard classification, conformity with which in actual supply is 
not in any wny checked nor guaranteed by the Grading Board. 
Besides, as suggested by us elsewhere, section-working generally 
will be regulated by the Statutory Authority in the interests of 
conservation and safety. That Authority will decide what is to 
be done in each case regarding coal of commercial value which a 
mine-owner does not propose to recover. If the inferior section is 
comparatively thin, the Statutory Authority would have to decide 
the balance of advantage between immediate recovery during 
depillaring or total loss, because, even if this coal were preserved 
intact by stowing, it could not be worked economically at a later 
date. It would also happen in a few cases that coal has to be 
left io support a weak roof. In such cases, the danger from fire 
will hav'* to be averted by such means as the Statutory Authority 
may consider necessary. If the inferior section was comparatively 
the Statutory Authority would decide between immediate 
and leaving the coal in such a condition by stowing that 
it could he recovered subsequently when market conditions were 
more favourable. The inferior coal could for instance be sorted 
on the surface and sold to soft coke manufactures. In order not to 
interfere unduly with such existing contracts as provide for*^the 
supply of coal on a grading certificate basis, the Statutory 
Authority should he legally authorised to take action in such cases 
after allowing a reasonable period for the revision of the contract. 
In any event, if the Statutory Authority is to have a fair chance 
of controlling section-w’-orking properly, it would certainly be 
undesirable to have any conflict between its aims and powers and 
the practical effects of the Grading Board's operations. It is there- 
fore essential from this point of view also to restrict grading to the 
full thickness of the seam. 


161. Guadixo Board Funds. — There is only one more point in 
this connection. The Chief Mining Engineer to the Eailway Board 
(W. Jfo. 37) has told us that the net average annual income {i.e., 
the difference between the fees for grading and inspection and the 
cost of supervision) of the Grading Board is about Rs. 55,000 and 
that the accumulated surplus is Rs. 3,12,000. The fees paid for 
grading, hut not the fees paid for inspections at the docks, will be 
smaller if our recommendations are accepted, but the present cost 
of supervision could also be reduced probably to some extent. We 
recommend therefore that half of the accumulated surplus, and 
half of the future net actual income, should he handed over to the 
Statutory Authority and added to the proceeds of the general 
cess to be suggested later for the benefit of the coal trade and 
industr}?' as a whole. 
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162. Coal lociiEd up u^'Jder Eailwats.— Coal,, mainlj .of good 
-'quality, is ■ reported to lie iinder- tlie lines and sidings' of tire two 
jnilways c'oiicerned,; to tile following extent:— / 

Tons, ■; 

East Indian Railway . .... . ■ . 81,247 

Bengal'Nagpnr Railway . ", /. ■ A ■. 50,895,074 

Total ■ . 137,142,890 


.Tile . East Indian Bail way .figures cover only coal' in respect of 
wiiicli notices under section 4 of tlie Land Acquisition (Mines) Act 
.liave been received, w-liile tie Bengal- JTagpur Railway figures 
include all coal up to a depti of 1,000 feet. In 1931, tie Oiief 
..Mining Engineer to tie Railway Board estimated tiat tie total 
quantity of coal in all seams of coniniercial value lying under 
tliese two i:ailways up to a depti of about 1,000 feet -was 421,000,000 
tons of wiicli 52 per cent, or 218,920,000 tons was recoverable and 
consequently subject to the compensation clauses of the Land 
Acquisition (Mines) Act so far as it would be required to be left ,, 
:for support. Taking into consideration extensions since 1931, ani 
.allowing for coal (i) rviici has already been lost because^^wing 
to tie seam having been goafed on both sides of tie railway line, 
it is no longer accessible, (ii) which would be lost in the course 
*of recovery by present methods, and (iii) w^iicli could be extracted 
w.ithout risk to the railwny or by diverting or packing the track, 
it is evident that the tonnage Avhich, without adequate stowing, 
will have to be sacrificed for support runs into hundreds of mil- 
iions, the compensation payable on w^hich, calculated in terms of 
wwking profits, w^ould amount to much more than the railway 
.administrations can contemplate with equanimitj^, and the comr 
ptilsory payment of which must recoil mainly on the coal trade 
as a w^hole. 

163. Glneeal coNSinEEATiONS.— The problem of coal locked 
up under railways is eomplicated. On the one hand, it is argued 
that, as the railw- ays pay without question for the surface land 
over wEicli they operate, they should pay also for supporting coal 
subjacent and adjacent to that surface. They purchase surface 
rights under the Land Acquisition Act and they can acquire 
mineral rights hj the same procedure. If they do not so acquire 
the coal considered necessary for support, they should pay for it 
subsequently at least to the extent of the profit that could reason- 
ably be expected from wwldng it. On the other hand, it is pointed 
out that there is a common law' right to vertical -and lateral support, 
and that this right is recognised and paid for by collieries when 
agricultural land is damaged hy subsidence. Any common law 
right may, how’^ever, be superseded by statute, and this is w^at 
has happened, so far as' railways 'are concerned, both in Great 
Britain and India, the ■ respective; enactments being The Mines 
(Working Facilities and Support) Act of 1923 and the Land 
Acquisition (Mines.) Act of 1885. So long as the latter Act remains 

i 
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on tiie statiite : book/ rojalt j-receiTers anci mine-owners in- tbe per- 
maiieiitly-settled', areas- of Bengal and Bibar, wbexo 'tbe,. minerals 
no longer belong to tke' State, are legally entitled to ■ compensation- 
for coal required :to be left for -support. The position is . different 
in the Central Provinces wliere tbe 1885 Act does not 'apply, and 
wliere the mine-owners are not entitled to get the coal under 
raiiw^ays. The -standard form of lease- given'' by' the Central Pro- 
vinces Government prohibits mining operations . or workings under 
any railw^ay line or at any point within 50 yards of railway land. 
Previous permission' in writing has to be obtained, before;, any coal 
can be taken out, and the mine-owner must necessarily accept any 
conditions or restrictions that may be laid down without having 
any claim to compensation. So far as Bengal and Bihar are con- 
cerned, the railway contention is that the right to compensation, 
has in turn been contracted away by almost ail mine-owners, who 
have not only agreed to waive claims to compensation, but have 
also bound themselves to compensate their landlords for loss of 
royalty on the coal which could have been recovered if it had 
not been required for support. This has Been done by what are- 
known as Memoranda of Terms or Assisted Siding Agreements 
V>:ecuted by mine-owners (but not by royalty-receivers) before the 
sidapgii^are put in, and it has never been authoritatively decided^.., 
so far as we are aware, whether these Agreements are legally valid 
to the extent of extinguishing or limiting the statutory right to 
compensation created by the 1885 Act. 

164. Assisted Siding Agreements. — The East Indian Railway 
now has 400 Assisted Siding Agreements, while the Bengal-Nagpur 
Eaihvay has 131. It is freely alleged that these railways have 
practically compelled mine-owners to execute these Agreements by 
declining to put in sidings, which are of course essential to the- 
sale, despatch and utilisation of extracted coal, unless all rights- 
to compensation are first wmived or covered by indemnity. Against 
this allegation that they have evaded their statutory liability by 
refusing transport facilities, the railways assert that sidings and 
their support should be regarded as a part of colliery working 
expenses, and that they cannot fairly be expected to carry out work 
which must involve them in very large liabilities without taking 
steps to safeguard themselves. There is every Justification for a 
business deal over a required siding, terms as to the proportion 
of the whole cost to be paid by the coal company and the railway 
respectively being determined in each case by such considerations 
as the number of collieries to be served and the traffic to be 
expected. Such terms might even cover support for the siding 
itself, but the railways have demanded and obtained much more. 
The East Indian Railway has: paid ^ comparatively little compensa- 
tion, and the Bengal-lSTagpur Railway has paid none at all. Tet, 
under the Assisted Siding Agreements, each coal company concerned 
has to pay in advance for the cost of surveying a siding and pre- 
paring plans and estimates. It then has to deposit the estimated 
cost of purcliasing^the necessary surface land under the Land Acqui- 
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■'sition Act^ but lias no' right in tbat land 'wMcb ' vests , absolntaly . 
in tbe , railway. , The coal company fnrtber accepts j&nancial, xespon- 
.fiibility for all work to . sub-grade earthwork, .bridging,, ballast, . „ 

■ and ' subsequent ordinary maintenance of sncli work, the rail- 
. way providing and .maintaining the permanent way materials (m^v, 
sleepers, rails, fastenings, points, crossings, etc.). It in„ay be men- 
. - . tioned here that, tbongb the Agreements do not seem to 'contem- 
plate a deposit of the estimated ' cost of snb-grade work iiniess that 
work is to be done . by the railway, we ^ are. informed tbat :,t'be 
deposit is ■ required even when the work is to ' be' carried out by 
. the. coal company on contract.. This locks up a considerable 
-amount of' aapital .and'' seems to be unnecessary. When constructed, 
the siding is. open to all traffic and may be extended as required. 
Over and above, all this, the coal company iindertak'es — 

(i)' not to work so as to endanger or damage the siding or 
any other part of the railway administration ■ iinder- 
I taking, 

iii) to waive all claims to compensation for any prohibitions 
or restrictions imposed on the working of minerals in . 
or under any land forming part of the siding or of thu 
■.said undertaking and ■ 

iiii'l to be liable for all compensation payable to any other 

I person in respect of minerals ' ' in or under any land 

forming part of the siding, and in or under any land 
• on either side thereof, in which such prohibitions or 

restrictions may be required for the purpose of lateral 
t''..; ■■■^..■t'.'.,., "'■support'^’.' ■ ' 

will ...thtis ' be .seen that the'Assisted'-Siding Agreements— 

: " yo ^ - which As uot provided for in the 

Land Acquisition (Mines) Act, ' 

(ii) transfer to. the .coal .company liability to pay compensa- 
tion for locking, up coal to' royalty-receivers and any 
'.. 'Other ' .persoiis ' interested' in tbe working or getting of 
: that coal, 'and ; ' ' ' ' " „ 

(iii) extend not only to- the siding concerned, but also to main 
: and 'branch lines. 

In 1935, the East Indian 'Railway ' put ' forward a revised form of 
Assisted vSiding Agreement .which 'was ' intended to afford the rail- 
way complete protection against the claims of superior landlords 
and intermediate lessees. This - was .objected to and, after dis- 
; ciiBsion with the mining interests in Calcutta, the Railway Board 

■eventually agreed (in letter No. 1401-W. of the 29th October 1935) 

I that for a period of two years, the East Indian Railway Adminis- 

j tration will not insist upon the mew Assisted Siding Agreements 

being signed by the colliery owners, and that the latter will not 
■put in any claim for compensation An respect of coal' locked up 
under railway lines, or for restrictions imposed in jvorking collieries 



under tke inilways : or , ot^ke^wise,; and-tliat' during this period col-- 
iieiT owners requiring railway ■faeilities should be required to sigm--. 
the old form of agreement/ h- It was added' that the period of 
two years was to be. utilised by both parties in examining the whole- 
question ill order to ■ ascertain 'the best way to deal w4th the situation.- 

165. Previous suggestions.— The present deadlock was perhaps 
inevitable in the circuinstances, ; and it ■ seems unlikely to us that^^. 
in the absence of , any authoritative' legal , ruling nieanw’-hile^ the- 
triice of two years will produce any change in the attitude of 
either of the parties principally concerned. Even before the Coal- 
fields Committee of 1920, it w'as recognised that the railways could- 
not possibly" all the compensation that might be legally 

demanded under the 1885 Act, It w’^as accordingly suggested, with 
the eoncuiTence of the Indian Mining Association and the Indian 
Mining Federation, that the Land Acquisition (Mines) Act of 1885 
should be amended to provide for a cess of 2 annas per ton on. 
all coal to be credited to a Coal Mines Compensation Fund adminis- 
tered by trustees and intended to be used — 

(i) for paying for reasonable and safe diversions which w'oiild- 
X release the supporting coal, and 

for paying compensation under the 1885 Act when the 
working of supporting coal had to be prohibited or 
restricted. 

The Coalfields Committee of 1920 suggested that this cess should! 
be absorbed in their suggested 8 anna cess for financing compulsory 
stowing, but no action was eventually taken either on this recom- 
mendation of the Coalfields Gommittee or on the proposed amend- 
ment of the 1885 Act. When the proposal for a cess was first under 
consideration, the Indian Mining Association w^rote in letter 
No. 98-E. of the 13th December 1915 The Association wish 
to emphasise the fact that the actual payment of compensation is 
a secondary consideration It was added that ^‘in view of the 
country’s limited resources, it is of the utmost importance to the 
community that w^herever possible the coal should be won and not 
wmsted. This object can be attained, firstly, by confining the' 
initial restrictions to the lowest limits consistent with safety, and. 
secondly, before awarding compensation on what remains, by con- 
sidering the possibility of diversions of the lines and sidings or 
the working of the coal in such a manner as to render the damage 
to the surface small in comparison with the value of the coal which 
would otlierwivSe be lost The Association accordingly suggested 
that, in order to avoid the possibility of any undue burden being 
placed on any individual interest, provision should be made for 
a small increase in railway freight on coal for the acciiniiilation 
of a compensation fund — the increase, to be made at the discretion' 
of Government at any time' after ' giving reasonable notice, and 
the fund to be controlled and administered by Government and not 
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166.' .Best,. ARRANGEMENT WITHOOT STOWING.— Apart,. from con- 
siderations of conservation and .tile extraction of all coal within 
mining possibilities, t,lie ideal arrangement would be. one in wbicb 
all .the, parties, concerned were directly interested in . economising 
support as niiicb as possible. Conditions in the Raniganj Field, 
where tbe seams are tbinner,. ■ further apart and deeper, differ in 
this respect from those in the Jharia Field, where the seams are 
thicker, closer together and at shallower depths. Each case could, 
however, be explored carefully by the technical advisers of Govern- 
ment, the railway and the coal company in order to ascertain — 

(i) whether the conditionwS of depth and thickness of the seam 

permit of total extraction either with or without surface 
packing or protective ivork, 

(ii) if not, whether the line could conveniently be diverted 

over statutory barriers or over an already subsided and 
settled area, 

(iii) failing (i ) or (ii), what the minimumi requirements for 

vertical and lateral support should be, and by what 
methods the remaining coal should be extracted. 
Compensation would then be payable (either by the railway or 
from a cess) for the coal left for support, the coal company being 
responsible for working the remaining coal in accordance with the 
restrictions laid down, and for any damage that might be’ caused 
by such wT)rking or any protective work necessary to prevent or 
counteract such damage. Under this procedure, the railway or the 
administrators of the cess would have every incentive to limit 
support required to the actual necessities of each case, while the 
mine -owners wmuld find it advantageous to have a small mai'gin 
of safety over and above the coal compensated for. As matters 
stand, however, the general impression in the coalfields is that the 
railways have been inclined to demand excessive support without 
taking sufficiently into consideration the thickness of the seam or 
the depth at which it lies. This general impression would not 
have arisen if the railways had always adopted the procedure which 
according to the Agent (W. No. 66) is now followed by the East 
Indian Bailway. '' What is done now is that every case comes 
up to me for my personal orders and I consider carefully, after 
taking the advice of technical experts, what is the minimum amount 
of support that may safely be demanded taking into consideration 
the nature of the seam, the amount of the intervening strata and 
Surface features. It might be possible in particular cases to 
allow the total extraction of coal where seams being worked are 
at a depth of more than 500 feet. In all cases we naturally consider 
the possibility of a diversion or alternative alignment. We do also 
now try and put down new sidings with reference to the geological 
features and statutory barriers so as to avoid as far as possible 
the question of compensation arising at all. In the past, the 
acquisitions of surface lands for purposes of sidings used to be 
made entirely with reference to the amount of land required for 
constructing’ the sidings, , -for '-example, high embankment. 
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l^owadays we do also take iato coasideratioa the miaiag reqiiire* 
meats and do aot acq_aire '. more laad thaa is aecessary. to provide 
.support, or when considerable widths o£ land have to be aequired 
ior purposes of borrow pits, restrictions are only vapplied to the 
-extent necessary to ensure support/^ On the other hand, ' the 
Bengal-Fagpnr Railway witness '(W, Ho. "67) has cited several 
instances where the complete extraction ■ of coal has been allowed 
under lines and sidings at depths from 250 to 900 feet and with 
seams from 9 to 15 feet in thickness, 

167. The 1885 Act afd the Assisted- Siding Agreements.— 
As regards the 1885 Act, it does undoubted!}^ confer a statiitoiy 
right to compensation for coal required for vertical support. In 
practice, this right has been nominally relinquished by mine- 
owners under stress of circumstances, and it remains to be seen 
how far the Assisted Siding xigreements have deprived mine-owners 
and others of their statutory rights. One view is that these Agree- 
ments w'ere executed under undue pressure or are contrary to public 
policy because railways are bound, under the Indian Railways Act, 
'' to afford all reasonable facilities for the receiving, forwarding 
and delivery of traffic upon and from the several railways belonging 
’to or worked by, and for the return of rolling stock ’h We imder- 
standN^at, under the English law (Section 76 of the Railways 
Clauses Consolidation Act of 1845 and Section 2 of the Railways 
Private Sidings Act of 1904) there is express provision that reason- 
able facilities’^ include facilities for the junction of sidings or 
branch lines with any railway administration. This is possibly 
what Sir Ralph Wedgwood, the Chairman of the Railway Enquiry 
Committee, had in mind when he expressed amazement at the 
attitude of the railways over this question, and explained that, in 
England, if a railway company wished to have a branch or main 
line, or a siding, over coal-bearing land, it had to decide then 
and there whether it would purchase the mineral rights or take 
the risk of being dropped. We hope that Sir Ralph has been 
reported correctly, but our authority is the speech delivered by 
the Chairman of the Indian Mining Association at the last annual 
general meeting of members held in Calcutta on the 17th March 
1937. We believe, however, that there is nothing in the Indian 
law obliging a railway company to provide a siding for a colliery 
or other industrial concern. As matters stand, neither Local Gov- 
ernment has issued a declaration under section 5 of the 1885 Act 
for several years, the railways and colliery companies having been 
left to settle matters themselves without Government intervention. 
In other words, the 1885 Act is for all practical purposes a dead 
letter, but it is clear that this state of affairs cannot continue 
indefinitely and that some workable solution will have to be found 
sooner or later. We have been shown a letter from the Govern- 
ment of Bihar (Ho. 6S44-Com. of the 5th December 1936) in which 
it is said that the Local Government do not at present intend to 
impose any restrictions under section 5 on the working of the 
Eastern Coal Co.’s Bliowra Colliery in Ho: '12 seam. In this ease, 
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4]ie Bengal-Hagpur .Eailway-.-took an agreement , supplementary to^ 
the Assisted Siding Agreement' from tlie,' Eastern Coal Co, after: 
riiotice of intention to , work had been giYen by the latter to the 
-Local- GoYernment' under section 4 of the x4.ct. 'Under; this Agree- 
■mentj separate areas of the surface land acquired for the -Bhowra 
Branch and BhoYa'u Sidings Kos. 3 and 4 were defined under 
which (i) no coal could be extracted, (ii) coal could be extracted 
-■niider certain restrictions, and (iii) coal could be extracted com- 
pletely. The company agreed not to claim compensation for coal 
left ill the first two' areas, to indemnify the railway . against and to " 
pay any compensation awarded to any person in 'respect of the 
prohibited or restricted ; working,, to pay on demand the amount 
•required to , make .good any ' loss '■ or damage which ' the railway 
■might suffer from uiolation of all or any of the restrictions, and 
■to undertake ' and pay for any protective works that might be 
.necessary. ' ' ■ 

ltJ8. Legal POSiTiON.-—The'- present qiosition is clearly 'unsatis-' 
factory. : The , right , to support- is only a right .to sufficiency of' 
•support and is not violated until damage has actually been done. 
Similarly, the right to compensation does not depend upon tort 
..and slioiild not arise until the mine-oivner is able and ready to 
.extract- the coal. Cases in connection with notices under section 4' 
have usiiall}^ gone on for 3’ears because, before the Local iibYern- 
ment can publish a declaration under section 5, it has to obtain 
an indemnity from the railway concerned and consider a report 
by the Chief Inspector of Mines as to the prohibitions or restrictions 
thatr are necessary. The amount of compensation should then be 
ascertained in the manner provided by the Land Acquisition Act, 
but the railway still has to keep a constant watch on the mine- 
owner to see that tbe coal is worked in accordance with the prescribed 
•prohibitions or restrictions, and in order to be able to apply 
section 13 where necessary. In an actual case decided against the 
East Indian Railway by the Additional Sulv Judge at Dhanbad 
on the 23rd September 1936 (Title Suit Eo. 30/5 of 1934/36 — 
Ambalal Khora and another vs. Sec*.retary of State for India) notice 
under section 4 was given to the Local Government in January 
1929. As nothing happened for a long time after the 60 days 
contemplated in section 5, another notice was served on the Local 
Government in May 1931. The declaration under section 5 was 
.published on the 12th June 1931 declaring the willingness of - Gov- 
ernment to pay compensation (after having been indemnified by 
the railway) and imposing prohibitions and restrictions on working. 
This declaration was withdrawn by a notification of the 3rd Sep- 
tember 1934 after a civil suit had been instituted on the 8th August 
1934. The Court held that the clause in the Assisted vSiding Agree- 
.meiit waiving all claim to compensation did not legally preclude 
the plaintiffs .from claiming such compensation (i) because that 
agreement had not been registered, under section 27 of the Eegis- 
iratioii Act though it purported . to , extinguish or limit in future 
M contingent right or interest in "immovable property, and (ii) 
because the contract was -void as it offended agaiqst the legal rule 
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regardiBg perpetiiities: was ■■also bad; ' for ; remoteiiess. , Tbe,- 

plaintiffs were accordingly given., a decree '.for; compensatioii witk- 
full covsts. Tliis decision has ■ been appealed against, and it will 
be interesting to see what the Patna lligh Coiiid, rules. It shonld 
be added, however, that the Court also, said .that t* .if it . be ..held 
that the Assisted Siding Agreement is^' valid' and binding, the- 
plaintiffs are not entitled to any decree ’h A ruling of the Patna 
High Court (A. I. E., 1936, Patna, ' 513] had previously held 
that, notwithstanding the provisions of section 6 regarding the 
determination of compensation by the Land Acquisition Act pro-- 
cediire, the parties concerned are competent to enter into an agree- 
ment as to the amount of compensation, and this would presumably 
cover an agreement not to demand any compensation at all. As 
we have said before, the whole legal position thus turns on the 
validity of the Assisted Siding Agreement. 

169. Stowivo the best uemedy. — What is quite certain is that, 
whatever the legal rights may be, this wLole question of coal- 
under railway lines always involves vexatious delays, unnecessary 
expense on law suits, and general dissatisfaction. The compensa- 
tion cess referred to above, while it wmuld meet the claims of 
royalty-receivers and mine-owners, and enable railways to escape- 
enormous contingent liabilities, would not meet the pnblic or 
natio!Kl consideration that no coal of any commercial value should 
be left in the ground for ever if it can be recovered without undue • 
risk. Even with the most liberal restrictions consistent with safety, 
and with every provision for diversions, it is unlikely that more* 
than 35 per cent, of the coal under railway lines can be recovered 
by the ordinary methods of working without stowing if the rail- 
way systems are to be maintained. It is evident therefore that, 
if conservation or maximum extraction is desirable and should 
be enforced, the only satisfying remedy is to stow the void* 
created by removing the coal from under railway lines with some 
incombustible material which gives as secure support as the coal 
itself. This would enable practically all the locked-up coal to be 
won, and would also meet all the practical necessities of support 
and safety. It can be achieved by sand-stowdng, a subject which 
will be fully dealt with by us in a subsequent chapter. 

170. Eailway coxtributiox towaeds stowing. — The only 
point which we need consider now is whether the railways should 
pay for or contribute towards the cost of compulsory stowing. The - 
Agent of the East Indian Eailway (W. No. 66) agreed that if 
all coal under the railway lines could be stowed so as to provide 
proper support, this would be of advantage to the railways, the 
mine-owners and the whole nation generally Some of our wit- 
neUsses thought that the railways should pay for compulsory 
stowing under main and branch lines, and that the coal companies 
should pay where colliery sidings are concerned. It is evideruD 
that the railways will benefit in various ways, but so will royalty- 
receivers and mine-owners. The railways (i) will be enabled to- 
carry out their obligations as public carriers without risk to life- 
or property, (ii\ will escape their present legal liability for corn- 
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peiisation otlierwise. than by resorting to Assisted. Sidiiigv AgTee-- 
jnentsy (iii) no longer have to pay for divertiiig lines or for other’ 
protective ,,i 2 i,easiires snch as those which are now being carried' 
oxitoiear the Jharia railway station, and (iv) will obtain additionat 
traffic from coal which would ■ ■ not otherwise be recovered and* 
despatched. 0£ the, above, the . third is the only, item which catt.r 
he assessed . precivsely in monetary terms. We. have been informed- 
by, the railways concerned that, in the la-vst ten ye.ars, the Bengal- 
Ifagpiir Eailway has spent Rs. 78,213 in the Jliaria Field and 
Rs. 13,969 in the Raniganj Field on varions measures of protection 
required mainly on account of underground fires, etc. During the 
same period, the East Indian Railway has spent for the same- 
purposes Es. .2,71,648 in Jharia and Rs. 30,500 in Raniganj jilus' 
an animal recurring loss estimated at Rs. 14,480. We are defi- 
nitely of opinion therefore that the railways should contri])ute 
ill some form that will directly help the authority administering 
any cess to finance compulsory sand-stowing in the interests of 
safety and conservation. A decrease in freight rates on coal has* 
been suggested, but the Agent of the East Indian Railway 
(W. Ko. 66) lias told us that the average coal haulage rate- 
charged to the public and foreign railways is about 2*88 pies per 
ton-mile, while the basic cost of hauling all traffic, including^coal,. 
is 3*77 pies per ton-mile. Coal is thus already being caie^ied at 
a rate which is considerably less than the cost of carrying all 
goods including coal. The Agent added that, while coal consti- 
tutes about 66 per cent, of the East Indian Railway traffic, the* 
percentage of low-rated commodities traffic is about 82 per cent. 
This leaves only 18 per cent, of the traffic to bear higher haulage- 
3‘ates, and it is in respect of this particular traffic that the railway 
is suffering most from road competition. It is evident also that’ 
any reduction of freight rates would merely benefit coal pi'oducers* 
and consumers, and would not add to the cess funds to finance 
compulsory stowing. Another idea is that the coal recovered hy^ 
stowing should be charged a lower freight rate than other (.*oal, 
but such differential rates would evidently be difficult to apply 
practically and would also probably be illegal as constituting ucdue' 
preference. 

171. The alternative is a direct railway contribution to the 
cess funds, but the railway witnesses are definitely of the opinion* 
that, with the present relationship of coal traffic to coal freights, 
it would be impossible to make any such contribution without 
recovering it from increased freight rates on coal. In this con- 
nectioii, the following figures, obtained from the East Indian and 
Bengal-Nagpur Railways, are relevant and interesting : — 

Amoufit (out of the total freight charged) retained by railivays ofU 
eorch ton of coal exported, 

1912. 1924. 1935. 

Rs.-a. P. ' Es. A. P, Es. A. P. 

Jharia . . . 24 9,. 2 15 5 275 

Asansol . ' ' . i 11 9 ' ■ 2 4 11 IMS' 

Eaiiigaiij . ■ . 18 9 ^212 ^ 1 11 
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. r'MerceMage %€orM7iff e^petises to totaj. earnings. 

: 1912,: . V 1^24. , , 1935, : 

East Indian 60*63 ' . 62*57 ■ 

: ■ : ■ Bengal-Nagpur Railway . ,45*31 ■ 6o-40 , 7,0*29 

''Cost iincluding interest charges) of hauling one ton: of all goods 

one mile, 

■, 1912 . 1924 ;. ' 1,935. 

Rast Indian Railway ' . 2*29 pies, ' 4*06 pies. 3*77 pies. 

■Bengal-Nagpii.r' .Railway.. ... 3*57 pies. 4*72., pies. 4*45 pies. 

■We liawe ascertained that it still -remains true, as statecion page 5T 
■of the Report of the 1925 Indian ■ Coal Mining' Committee, that 
no method has yet been devised in any coiiiitry, in the world for 
separating the cost of hauling one ton of coal for one mile from 
that of hauling one ton of all goods one mile The cost of 
hauling one ton of coal one mile may, for the reasons given at 
page 57 of the 1925 Oomniittee^s Report, be assumed to be less 
than the cost of hauling one ton of all goods, inchuling coal, over 
the same distance. But the following percentages of coal traffic 
to total traffic (inckiding coal) and of earnings from coal traffic to 
total earnings, show that the earnings from coal traffic are dis- 
.prop'oHionate to the coal tonnage hauled ; — 


East Indian Railway— 

1934-35. 

1935-36. 

April to 

No%"ember 1936, 

Tonnage percentage 

54*6 

53*2 

ao-l'':'"'-,-''' 

Earnings percentage 

. 47-1 

. 45* 6 

; , 43*1 ' 

Bengal-isTagpiir Railway — 

1935. 

1936. 

* 

Tonnage percentage 

. V 47*7 , 

46*8 


Earnings percentage 

. 29*3 

29*2 



In the circumstances, we think, that the best , form in which the 
railways can contribute to a cess on all coal is by collecting that 
.cess free of any commission. The Agent of the East Indian Rail- 
way (W. I7o. 66) has said in evidence that he would be prepared 
to recommend this. The railways now charge 5 per cent, as com- 
mission for collecting the cess on soft coke. If a cess were imposed 
^of 8 annas a ton on coal and soft coke, and 12 annas a ton on 
hard coke, the total receipts would amount to about 116 lakhs, 
•and 5 per cent, of this amount would be 5f lakhs. As regards the 
actual stowing under railway lines, it would be controlled by the 
‘..Statutory Authority in consultation with railway mining engineers, 
and would only be done at first in those areas where the coal 
must be recovered immediately if it is to be recovered at all. 

172. Coal tjndbr public eoads, buildustgs, etc.— The rules 
•applicable are those made by. the Bengal and Bihar Governmpts 
under section 30 of the Indian ’ Mines Act. Notice in writing, 
'has to be given to the Chief ■ Inspector of Mines at least 60 days 
'.beforehand of intention to. commence or extend mining operations 


93 


at 01 * to aiij point witMn 50 yards of any gToiind on wMcli piiMic' 
roads, etc., are-, situated. In the case, of public roads belonging: 
to District or Local Boards, first workings may be restricted by the^- 
Chief ■Inspector w.ithin 50' .feet and pillars cannot be: extracted- 
‘’'‘■'.until a ■diversion of the road has been, made or other .precau- 
tionary measures taken to the satisfaction of the Chief Inspector 
Some local bodies have complained of the damage done to their- 
roads by .subsidences and' have suggested that the 'diversions, should- 
be as good in every Avay as the - original road, but it has been 
decided that, under' the law. as it stands,' a diversion is adequate* 
if the safety of persons using the road is provided for. 

ITS. As regards coal lying under the Grand Trunk Eoad in the 
Eaiiiganj Field, the Government of Bengal claims this coal as 
its own. This claim has not been challenged in any. court of 
law BO far as we. are aware, and w-e do not know the grounds on- 
which it is based as, against the permanently-settled , sfemindar. 
However that ma}^ ' be, the Local .Government, has directed the* 
Chief Inspector of Mines not to allow any coal mining operations 
"within a horizontal distance of 25 feet from a point vertically 
below any point on the surface boundary of the Eoacl. These limits- 
have been determined apparently on the analogy of Permanent. 
Eegulatioii 76 regarding barriers, but it is difficult to sdfe any 
justification for requiring a mine-owner to leave 25 feet of his 
own coal as a barrier against solid coal or as lateral support for 
a road. The width of the Grand Tinmk Eoad with its roadside* 
land averages 150 feet so that the Bengal Government demands that 
all coal should be left unworked under a 200 foot width of which 
50 feet belongs to the mine-owners on either side of the Eoad. 
The C'hief Inspector of Mines estimates that the amount of coal 
that is so locked tip in various seams up to a depth of 1,000 feet 
amounts to 3*3,301,034 tons of which the Teposi and Janibad 
seams containing selected and grade I coal account for about 12|’ 
million tons. These figures do not take into account coal which, 
has to be left outside the 200 foot width because it is separated, 
by the Road from the rest of the property and cannot be econo- 
n,iically recovered by a separate incline or shaft. The Local Gov- 
eriiiuent's attitude is evidently opposed to any general policy of 
conservation of good quality coal. It should therefore, we think,, 
lease this coal and permit it to be recovered, even without stowing, 
so far as the Chief Inspector of Mines^^ will not prejudice* 

the safety of the Eoad taking into consideration the thickness of 
the seam and the depth at which it lies. With stowing directed' 
by our proposed vStatutory Authority, all this coal should he 
recovered except ivhat has already been lost for ever. 

174. Coal under rivers. — This is provided for adequately by 
Temporary Regulation 9 issued with Government of India Ifotifica- 
tion Ko. M955 of the 2f3rd May ^1936. The extraction of coal 
under any part of the bed of, a river, or under any spot within- 
60 feet from either bank, is never allowed now except under condi-' 
tioiis laid down by the Chief Inspector, and partM or complete- 


.'■stowing usually lias to accompany' pillar .extraction or precede it 
■to ensure stability. ; 

175. Coal unber agricllotral land.-— .Sometimes: tlie miiie- 

. owner lias surface rights as w- ell , and ' pays a .comparatively high 
rent for the land because of the probable damage to it. If iiot^ 
compensation for agri cultural land damaged or likely to be damaged 
by subsidence is Usually arranged amicably betiveen the mine- 
owner and the tenant concerned. As a general riile^ such land 
becomes cultivable again, with perhaps some levelling, after the 
subsidence has settled. When the subsidence is deep or compara- 
tively large in area, and often also in ordinary subsidences, the 
land is acquired by the mine-owner. This is comparatively easy 
in Bihar under the summary procedure laid dowm in section 50 
of the Ohota I7agpnr Tenancy Act, and we recommend that section 
84 of the Bengal Tenancy Act be amended so as to allow of the 
same procedure for the acquisition of a holding or any part thereof 
for the pni*pose of mining. 

176. CoNCLirsiOH. — It is impossible to estimate, even approxi-^ 
mately, the recoverable coal locked up under surface features other 
than railways and the Grand Trunk Road. The quantity must, 
hoTve;ger, be very considerable, and practically all of it can be won 
without any risk with stowing. This should be attended to by 
our proposed Statutory Authority, compulsory stowing with assist- 
ance being first directed in those areas where the coal must be 

, extracted immediately if it is not to be lost for ever. 



CHAPTER Till. 


(xeneral Economic Considerations and tlieir 
application to Indian Conditions. 

177. Having reviewed all tlie ■ relevant facts and figures in 
'..connection witii metliods of mining, organisation of tlie trade and 
industry, .avoidable waste, ' collapses, fires, and other accidents,; and; 
-available resources, we shall now deal with some general ecoiiomic 
-considerations and apply them to Indian conditioiis before going 
on to suggest what measures of State control we consider necessaiy 
to meet the situation. 

178. Law of diminishing returns.. — The economic ' law of 

>diminishing returns applies as generally to mines below ground as to 
.agricultural land on the surface because the difficulties and costs 
of extraction increase as mines are developed at greater depths. 
So far as raising costs per ton of available coal are concerned, this 
.arithmetical progression tends to become geometrical with waste- 
ful methods due either to lack of experience or the lure of large 
profits. Such wasteful methods are found both during prosperity 
.and during depression. When markets are favourable, coal^is won 
-quickly and without waiting for technically sound development. 
As one witness (W. No. 37) put it: The plea now put forward 

IS that the selling price of coal is too low to admit of introducing 
methods which will lead to improved and safer working, but it 
must not be forgotten that, when selling prices of coal were high, 
the same wasteful methods of working were pursued and profits 
were taken regardless of the future; in fact most of the danger 
.already done to coal properties occurred when coal was in great 
•demand and prices were abnormally high Between 1914 and 
1923, the number of coal-mines in India increased by 322 or about 
SO per cent., while production rose from 16 to 20 million tons 
though export markets amounting to about I;! million tons were 
lost. Standards of quality fell because buyers were not particular, 
but the export markets were beginning to be lost even before the 
re.strictions owing to competing foreign coals being of better quality 
and condition. Conversely, when times are bad, coal is won 
cheaply, raising costs are cut down ruthlessly, and, as some over- 
head charges go on wffiether a mine is vrorked or not, output often 
has to continue and is occasionally speeded up in order to reduce 
•comparative costs and counterbalance low prices. The result is a 
wicious circle of over-production, cut-throat competition and un- 
economic prices, such refinements as depreciation and depletion 
being more or less disregarded. In India, this circle is made more 
vicious, because, in the absence of combination, every producer has 
io try to under-sell his rivals by tendering at prices based on his 
potential output though his contract, if ‘ he gets one at all, is 
almost certain to cover only a portion of thatj^output. 

179. The inevitable action of the law of diniiiiishing returns 
can be delayed if, -as the more accessible seams* are exhausted, 

( 95 ) 
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. tecliMqiae: is, improTed so , as to lessen avoidable . waste,, and . if an. 
optiinum .si^e.'.of w unit is evolved' with, adequate capital and 

' .'eqaipineiit, and iinder competent ■.managem.ent and siipervision;, 'If,, 

■ tecbniqiie ' does not 'advance or is subordinated to considerations of 
immediate profit, or if consolidation or amalgamation is not under- 
taken voluntarily, these desirable ends have to be achieved by 
external pressure, and State intervention then becomes necessary in 
the form of some statutory authority armed with powers to enforce 
.its. decisions. . 

180. MoDEiix ECONOMIC niENBS.' — ^Eaiiv writers pictured an 
economic man ’’ living in unfettered freedom and actuated by 

self-interest and hope of the largest gain with the least effort, but 
later economists visualise real men facing economic friction and 
influenced by mixed motives. Similarly, the emphasis of economic 
science itself has shifted from wealth to welfare, self-interest has 
been diverted into social channels, and many economists now 
believe that the State is the only authority strong enough to= correct 
and control the mistakes of individual activity. The result has 
been a w’-orld-wide trend away from the competitive ideal tow’ards 
formulas of public control. This development of State direction 
and control of trade and industry has been due also to the 
increaSng interdependence of national and international economic 
systems, the emergence of problems, such as unemployment, which 
are beyond individual solution, and the realisation that trade 
cycles are not inevitable, but are caused by the selfish exploitation 
of favourable conditions. The doctrine of laissez-faire has *been 
killed by the force of circumstances, and private property is no 
longer based on natural right, hut on communal service and 
convenience. Hence arises rationalisation which is too serious a 
business to be entrusted toi individuals, and must therefore be/ 
undertaken by the State in varying degrees of initiative, direction 
and supervision. The world position in this respect has been 
authoritatively summed up in one oi the Greneral Eeports to the- 
Third World Power Conference held at Washington in 1936. After 
stating , that the greatest of all economic depressions ’’ hit coal 
mining particularly hard, world production in 1932 having declined 
by 28 per cent, as compared with 1929, and only recovered to a 
15 per cent, lag in 1935, the Report goes on to say: — One of the 
most striking features of the reports submitted to this Conference 
is the clear-cut evidence that unrestricted competition, as we knew 
it early in this century, has been generally abandoned so far as the- 
coal industry is concerned. Nearly all countries apparent^ have- 
found that .an unregulated system of production brought results 
that were socially undesirable. Consequently, in all parts of the- 
world, public control over the production and distribution of coal 
has been tightening 

181. Development of eationalisation and State contbol. — - 
The World Economic Conference held at Geneva in 1928 defined 
rationalisation as the methods of technique and of organisation 
designed to secure the minimum waste of either effort or material 



. The, underlying idea . is that individuals , cannot be allowed to 
: pursue tlieir own interests and inclinations at tlie expense of tlie 
community. Eationalisation aims at the control of economic life 
through tile application of scientific methods and purposive direc- 
tion, to' production, distribution and .consumption. It ■ therefore-' 
tries to , eliminate the misdirection and^ miscalculation of indivi- 
dual competitors, and to co-ordinate ' the efforts of individiial enter- 
...prise. , It denies .that industry is organized to enrich individuals .at, 
any cost to the community, and it relegates considerations of self- 
interest to a subordinate place. Personal initiative and personal 
gain are not excluded, but the main object is to increase national 
eflS.ciency and national income hy vState control and supervision 
combined with better organisation tand better methods, 

182. It has been asserted that the case for rationalisation is- 
particuliaiiy strong so far as coal mining is concerned. Coal is 
everywhere a national asset because it cannot be replaced once it 
has been removed, because it remains the main source of all 
meclianical power, and because it is still the basic rec|uirement of 
the transport, iron and steel, engineering and other industries* 
Further, not only ivS the number of land and mineral owners large, 
but they are also apt to take varying views of their riglits and 
responsibilities, and are besides often obstinately opposed tO' 
organised co-operation or mutual concession. Where, as in India,, 
landlords do not usually arrange for expert advice, leases are given 
without regard to mining considerations ; properties are thus leased, 
out in uneconomical sizes and shapes, and without any enforce- 
able provisions as to the methods by which they are to be worked.. 
It is generally agreed now that there is a great difference in 
economy and efficiency in favour of large raising units. Then, 
much avoidable waste occurs in all countries owing to defective* 
methods of production, distribution and consumption. Finally, 
coal mining is a dangerous occupation, and the safety of its workers' 
must be secured to the fullest possible extent, while research on a 
national scale is continuously necessary into the problems of 
improved organisation, better methods and uses, fuel technology,, 
and the safety of miner and mineral. 

183. PosiTioisr' iw, GtEEAt . BniTAm.— In Great ^ Britain, . it was- ' 
recognised, even before the economic depression began in 1929, 
that some form of regulation was essential because the capacity to 
produce had outrun demand and competition had become disastrous 
alike to owners, workers and the public interest. vStatutory effect 
was given to this feeling by the Coal Mines Act of 1930 (20 & 21 
Geo. 5, Ch. 34), Part I of which provided for experimental 
district and central schemes regulating output and allocating 
qxiotas, fixing minimum prices based on raising costs, and deal i tip 
with reorganisation generally. These schemes were to be framed 
and administered by the industry, but had to be approved by the 
Board of Trade with primary reference to the public interest. As 
was very necessary in legislation of an experimental characteiv 
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power was given to aniend siicli scliemes, both in detail and struc- 
ture^ with the Board of Trade’s approval. The legislation was not 
to remain in force beyond the end of 1932 unless Parliament 
decided otherwise, but it was extended till the end of 19f37 by the 
Act oi 1932 (22 & 23, Greo. 6, '.Ch. 29) and will almost 
certainly be continued for a further five years at least. Tonnage 
control has been more successful in practice than price control, 
but two central selling schemes were evolved in 1934 and other 
scdienies for the general reorganisation of sales are being 
forniiilated. The difficulties of such rationalisation in Great 
Britain are greater than they would be in India because the 
seasonal and export demand for coal fluctnateSj because production 
is not in the same hands as distribution, and because labour 
is comparatively enlightened and politically powerful. 

184. In addition, the advantages of consolidating and 
amalgamating colliery interests have been recognised more and 
more. The Royal Commission of 1925 recommended a policy of 
grouping by voluntary action, and the Coal Mining Industry Act 
of 1926 (16 & 17 Geo", Ch. 28) gave effect to this recommendation 
by exempting the necessary transfer documents from stamp duty. 
Then c^nie Part II of the Coal Mines Act of 1930 which set 
Tip a Coal Mines Reorganisation Commission to further the 
reorganisation of the coal mining industry wdth a view to facilitat- 
ing the production, supply and sale of coal by owners of coal 
mines, and for that purpose to promote and assist, by the prepara- 
tion of schemes and otherwise, the amalgamation of undertakings 
consisting of or comprising coal mines where such amalgamations 
appear to the Commission to be in the national interest The 
original idea was to stimulate voluntary combinations and to keep 
the compulsory powers in the background, but gradually the neces- 
sity for utilising effectually the power to enforce amalgamations 
and absorptions has been established, and more definite powers are 
being considered wdth this end in view. The object is more econo- 
mical and efficient working, and the practical basis of transactions 
is wdiat would have been the value as between a willing buyer and 
a willing seller if the Act had not been passed. Valuation is said 
to depend in practice on expected average profit and supposed 
length of life. More recently, rationalisation has been used to 
remedy unemployment in the distressed areas of Great Britain by 
transferring those who cannot get work to areas where work is 
available and by setting up factories in parts where unemployment 
is most general. It is also proposed to unify and nationalise 
royalties. 

185. Part III of the 1930 Act dealt with hours of work, and 
Part IV introduced a representative Coal Mines National Indus- 
trial Board with an independent Chairman appointed by the Board 
of Trade. The functions of this National Board are (i) to record 
agreements between owners and workers regarding wages or other 
conditions of labour, and (ii'' to enquire into disputes on such points 
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: refeiTed to .them by owners or workers. after the latter have, failed to 
'Settle matters between themselves. ■ 

■ 186. Position in Gebmany.- — In Germany, rationalisation' has 
., :;p,ro€eeeled imrther and is known as socialisation The Eeich 
-controls the trade and industry and orders are issued bj?- the Federal 
Minister of Economy. Free competition lat one extreme, and State 
-ownership at the other, have both been rejected as neither was 
-expected to yield such good results as compulsory co-operation 
.among private producers under State control. Mineral rights are 
legally separated from landownership, and the State has a right 
iOf reservation over the more important mineral resources including 
coal. Powerful combines are made compulsory, but are not allowed 
to profiteer. The Minister controls outputs, exports and imports, 
und regulates distribution and prices. In Great Britain, the con- 
trol of output has been unified, but in Germany the whole trade 
;and industry is one administrative unit. This State control in 
^Germany has the following purposes according to the General 
Tteport to the Third World Power Conference referred to above: — 

To protect the public welfare ; to ensure the stability of 
the earth’s surface in the interests of personal safety and that 
-of public traffic ; to care for the safety of workings as for the 
lives and health of the woi'kers.” 

m 

So far as conservation is concerned, there is comprehensive control 
with the declared object of extracting all available coal, stowing 
bein^ consequently compulsory where necessary. 

187. Position in the United States oe America. — In the 
'United States, though the reserves of bituminous coal and lignite 
ramount to about three billion metric tons, the National Industrial 
Pecovery Act of 1933 aimed at controlling and stabilizing prices, 
but was declared unconstitutional by the Supreme Court within 
twm years of its enactment. It was followed by the Bituminous 
‘Coal Conservation Act of 1935, the declared purpose of which was 
-conservation rather than stabilimtion, but this Act also was largely 
invalidated by the Supreme Court, and the industry is now practi- 
cally without Federal regulation ouiside safety of life. The pro- 
blem still remains, however, and President Roosevelt has made it 
clear recently that he has not abandoned bis policy and is trying 
first to meet the deadlock by creating more and younger judges. 

188. Position in France. — ^In France, the coal industry has 
always heen controlled on the lines stated in paragraph 34 of the 
1920 Coalfields Committee’s Report, and it has recently been 
announced that the present Government intends to nationalise the 
-coal mines. As regards the coal trade, sales agencies were organ- 
ised between 1928 and 1935, and these organisations have an 
internal sales agreement limiting areas of sale so as to restrict com- 
petition. This agreement is administered by a Government Depart- 
ment. Imports have been controlled by licenses and quotas for 
-different countries. 



100 


189. Position - im' some' other 'coonteies. — Japan introduced 
control over .production and siales in 1934.,, Cartels are subsidised 
and imbealtbj, coinpetitioiL is eliminated. Tbe Grovernment super- 
,Tises tlie„eart els' ' and the operations of tbe Coal Mining Ilnion wbicli. 
CO 11 trok production by assigning quotas, and of the Sliowa Coal 
Co,, wliicb ascertains mariet demand and, fixes prices,. ,, For, small 
collieries tiiere is a similar, but separate, Mutual Aid Association. 

190. In Soutli Africa, tlie Transval Chamber of Mines repre-- 
seiiting lali mining interests has controlled market organisations, 
regional sales, recruiting of labour and wages, etc., since 1907. 
There was no such organization in Hiatal till 1930 when two bodies- 
were formed, the Hatal Associated Collieries to control internal 
sales, and the Hatal Coal Owners’ Association to control bunker 
and export business. This is said to have eliminated price-cutting.. 
The Government regulates mining methods and safety in mines. 
The railwaj^'s are State-owned with specially low freights for ex-- 
ports and internal freights on a regional basis to ensure equal 
competition. Further, export and bunker coal is graded and no* 
producer can participate in this trade without a grading certificate. 
The Fuel Eesearch and Coal Bill of 1930 empowers the Govern- 
ment to prohibit or restrict export in emergencies, and to acquire* 
coal for railways and certain administrations at reasonable prices. 
Fuel Bftsearcli is financed by ja capital fund voted by Parliament 
fh(s an annual levy not exceeding ^ of a penny per ton on 
collieries raising more than 25,000 tons, an amount equivalent to- 
the proceeds of this levy being contributed by the State. .» 

191. In Holland, Bulgaria and Czechoslovakia, the minerals* 
are owned hy the State, and State mines produce 60 per cent, of 
the annual output in Holland, 80 per cent, in Bulgaria and 10 per 
cent, in Czechoslovakia. Production and price are thus auto- 
matically controlled by the State in the first two countries; im 
Czechoslovakia, the Government is empowered to fix prices, while* 
district trade organisations control competition among their 
members as regards output. 

192. Eationalisation in India. — The objection usually made- 
against rationalisation is that it limits private enterprise and that 
individual control is better than general co-ordination. As recently 
as 1926, the British Mining Association contended that the theory 
that the industry can be coerced into prosperity by restrictive- 
action from outside is unsound, and is foreign to the'tradition of 
free and open competition on which the success of the British 
industry has been built up under private enterprise in the past ” 
Speaking at the last annual meeting of the Bengal ChaTri])er of 
Commerce on the 26th February 1937, the President is reported’ 
to have voiced much the same point of view: — One of the big 
oroblems which, is exercising the minds of all Governments and 
business men the world over is the proper relation of Govern- 
ment to commerce and industry. Under certain dictatorial forms 
of Government, we have seen Governments encroach upon business 
in directions and to' a degree which is incompatible with our own 
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:jdeas of .freedom. '/ Tlie of a GoTernmeiit, according, to 

tlie tenets of the political and social systems, to wliicli we adhere/ ■ 
.ought to be limited in times of peace, broadly/ to securing sanctity 
.of contracts and the fullest scope for the development of individual 
•initiative , and enterprise, placing on each' individual, only that 
'degree of restraint which will prevent his encroachment upon the 
rights of others and, perhaps I might add, the permanent un- 
>economic employment of the countiy’s irreplaceable assets This 
has always been the attitude against any innovations considered 
iiihely to affect profits. When the first Mines Act for India was 
■proposed, the Indian Mining Association called a special meeting 
;Some time in 1894 to discuss the whole matter. One or two quota- 
tions from speeches made at this meeting will illustrate our point. 
They are taken, we may add, from Sir Greorge Godfrey ^s speech at 
the annual dinner of the Mining and Geological Institute of India 
held on the 30th January 1931 (see Transactions, Vol. XXVI, 
page 35). One speaker said: I fail to see how, from any point 

eof view, we can possibly agree to a movement which will cause 
positive hardship to those it is intended to protect, which will 
increase the expenses of coal-getting by fully 50 per cent., and will, 
in similar proportion, add to the difficulties of all the industries 
in the Empire Another statement was: We feel that an 

.attack upon the coal industry of Bengal means an attack ofi every 
4>ther industry of Bengal in which coal is used, and such being 
the case it is not to be wondered.at that we are prepared to resist, 
'withaall our strength, any blow aimed at the Bengal coal industry 

193. This old, but now obsolescent, attitude has been waived 
•aside in Great Britain and will almost certainly meet with the 
rsame fate in this country. India already has a Factory Act, an 
Explosives x\ct, a Workmen’s Compensation Act, a Payment of 
Wages Act, a Companies Act, and a Mines Act, all of which 
restrict freedom of contract and individual liberty of action, and 
are designed to secure various ends in the public interest. In the 
■ease of railways, the advantages of forming larger and more 
'economic units has been accepted in practice in most parts of the 
world, and the Railway Board supplies an example in India of co- 
ordination and co-operation being substituted for individualism. 
We believe that State control of coal output' and prices must come 
eventually in India unless there is a redical change in the psycho- 
logy of the coal trade, wliile we ax'e sure that there is considerable 
scope now for rationalising not only the various elements of the coal 
•trade and industry, but also the aims and activities of landlords, 
•mine-owners, railways, and the iron and steel and other industries. 
Railways, for instance, are the largest consumers of coal, but also 
•derive most of their traffic from coal, and the interests of both coxxld 
surely be reconciled into more harmonious co-operation. All this 
is not likely to 1)e achieved, however, except by State agency, 
■with the impressed help of . the interests concerned, and should be 
an essential function of our proposed Statutory Authority after it 
has dealt with the more urgent problems of safety and conservation. 
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194.:; State gontkol ih India. — The case for State intervention 
in India to prevent , avoidable waste and secure eonservatioii of , the 
available reserves was : put by the 1920' Coalfields Committee : ^ 
.followS' 

'' Coal 'is a national asset on^ which the maniifactnring: 
industries and the commercial expansion of the country depend. 
A landowner or colliery proprietor is at present in a position 
to waste this national asset without restriction. ]3y such \vaste' 
he may obtain immediate financial benefit, but he injures the- 
country, damages his property and diminishes the estate of his- 
heirs. " We hold that the State has the right, in the interests 
of the community, to step in and prevent the dissipation of 
the country’s resources. Indian coal is not ixiexhaustiMe and 
scientific mining inetbods are needed for its conservation and 
economic extraction.” 

Speaking at the annual dinner of the Mining and Geological Insti- 
tute of India on the 15tli January 1937, His Excellency Sir James 
Sifton, Governor of Bihar, said I feel sure that most of 
you will agree that there was an initial mistake; that the coal of a 
country is a national asset, that it ought to be protected by Govern- 
ment from wasteful exploitation for ephemeral profit, and that the 
laissez%faire policy applied to irreplaceable national wealth m 
exploded and out-of-date It is clear that, since 1920, the case 

for State control, has become very much stronger because the pro- 
portion of coal now^ being won from pillars is sO' much greater, 
because the waste, damage and danger during pillar extractioh are 
all very inucli larger than during first working, because the alarm- 
ingly limited extent of Indian reserves of coal of good quality 
has been established scientifically, and because the coal trade and 
industry is now in a parlous plight from which there seems to be- 
no hope of extrication by its own efforts. It has thus become the- 
duty of Government as representing the existing community, and 
as trustees for posterity, to step in and impose some definite 
line of action upon a trade and industry which has not done much 
to help itself as a whole, and which shows little disposition to help 
itself in future. The potential strength, and consequently 
the political importance, of every country is dependent largely on 
its industrial organisation. Yet, in India, the healthy growth 
of this organisation is being endangered by senseless rivalry and 
suicidal competition among those who are responsible for the 
recovery of the raw material on w^hich all industrial organisation 
rests. It is admitted that coal is being wasted, but it is argued 
that this is unavoidable under market conditions which no one- 
does anything to improve. As one witty observer has said, mine- 
owners have been rather like greedy boys in an orchard biting out 
the sunny side of their apples and throwing the rest av-ay. Apples^ 
can be replaced, however, while coal cannot. Yet, though it is- 
undeniable that^ the available resources of coal are approaching 
exhaustion within a period which is relatively short as compared 
with the probable industrial life of the country, it is contended 
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tliat .tlie immediat'e gain of a comparatively few people is more 
.important than any „ ultimate advantage to the life and productivity 
of their collieries and to the country as a whole. Another arg‘iiine,iit 
admits the. comparatively limited reserves, of good .eoalj but pointvs 
to the possibility that^ long’' before those reserves are exhausted^ coal 
may be superseded by oil, hydro-electricity or some iiiicliscovered 
source of energy. Apart from the answer that no coiiiitry of any 
importance can stake its future on such possibilities, and apart 
also from the fact that the life of the world's oil resources is much 
shorter than that of India's resources of good quality coal, it 
can be argued 'with equal cogency that the uses of coal may 
be considerably extended in the near future by such developnients 
as hyrogenation, low temperature carbonisation and colloidal 
fuel. It is perhaps natural that those who are responsible for 
waste by methods of exploitation based mainly on considerations 
of profit and loss should object to any interference with their 
freedom of action, but this attitude is contrary to public interest, 
and will, we have no doubt, be strongly condeiiined by the com- 
munity at large. The general demand will almost certainly be 
that good coal must be conserved and avoidable waste prevented 
so far as is possible. There is little or no hope of really effective 
help from the coal trade which is not only riddled with 
jealousy and suspicion of rivals, but is also rent by two 
main cleavages, one between Europeans and Indians, based mainly 
on the size of the properties conti*olled by each, and the other 
between Indian owners represented respectively by the Indian 
Miffing Federation and the Indian Colliery Owners' Associatiom 
We have seen that these two Associations, together with the 
Indian Mining Association representing European interests, have 
declined to reply to our questionnaire or to send witnesses for oral 
examination, one of their common grounds being that there was 
no prospect of unanimity among their respective members. Some 
firihs in the trade keep out of minim.um price agreements or will 
only join them on conditions favourable to themselves; other firms 
have been knowm to accept the terms and then break them by 
tendering at prices lower than the agreed-on minimum. Again, 
many fi.rm.s have special advantages in the quality of theii' coal 
or the comparative cheapness of their costs, and will not surrender 
any of these advantages in the general interest. It was, we believe, 
once suggested that all buying and selling of coal should be 
entrusted to a certain big firm which produces coal for its own use, 
but does not compete in the open market. This constructive idea 
was rejected because that firm is known to work reciprocally with 
other firms in other lines of business, and could not therefore be 
trusted to refrain from giving its business friends preferential 
treatment in allocating orders. 

196. State control in the Coal Grading Board. — When the 
Coal Grading Board was first constituted in 1926, the intention was 
that the Chief Mining Engineer to the Eailway Board and the 
officers of his Department should give coal grading a start and 
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021I3" be responsible foiv its woiMng for two’ years, tlie idea 'being 
that grading and inspection foi-* expoi't' sboiikl thereafter, be done 
by independent ofBcers emploj^ed by the Grading Board. Speaking 
in the Legislative Assembly on the 3rd September 1925, the 
Hon^’We Sir Gbarles Lines, said: — 

We do not intend — -certainh’ I can speak on belialf of tli© 
llailway Board and tlie Government, We have no desire tliat 
the Chief Mining Engineer to the Eailway Board should 
prepetiially rim the coal grading for the Railway Board. We 
hope ill a very short time the coal trade will take over the 
work itself. But if tlie^" do not shown signs of doing so 
ivithin a eomparativeh' short time, ive shall take steps to stir 
them lip in the matter.’’ 

Eleven j^ears have since passed and the Chief Mining Engineer’s 
Department is still in charge because it is admitted that the coal 
trade cannot do the work as cheaph- nor with the same efficiency 
and disinterestedness. 

196. Railway Collieries and State Competition. — The coal 
trade and industry still complains vociferously against competition 
from the State "and Conipany-managed railway collieries, the 
closing down of which would, it is said, restore prosperity magical- 
ly. Though the rights and wrongs of this subject are not within 
our terms of reference, and no final opinion can he given regarding 
it without a detailed examination of all the fa^ involved, we 
may point out that consumer-owned collieries are common iuAall 
countries, and that it makes no difference in principle or practice 
whether the consumer is an industrial corporation , a. public utility 
concern, or a railway company. It may l3e that the average costs 
of raising captive ” coal from consumer-owned mines are higher 
than ill commercial mines where the pressure of competition com- 
pels stricter economy, but this is the concern of each such consumer 
who must necessaril}’- be limited by the selling price of his own 
product, and can accommodate output to the rise and fall of the 
market. In India, the coal trade and industry does not and cannot 
object to iron and steel companies, steamer companies, and other 
industrial organissatioiis owning and working collieries, and our 
information is that all these consumers have been compelled to 
accfuire collieries to protect their legitimate interests against 
unjustifiably high prices and to ensure continuity of supply when 
for any reason, such as shortage of labour or wagons, sufficient 
coal cannot be readily obtained in the open market. Speaking in 
the Legislative Assembly on the 3rd September 1925, the Hon’ble 
Sir Charles Lines asked: Is he {mz.. Sir Willoughby Carey) 

satisfied that the Indian coal trade is entirely guiltless in this 
matter, and will he not admit that it was the way in which we were 
squeesjed, and that the prices charged to us for coal in 1920 and 
1921 was one of the reasons that compelled us to go in for this 
method in order to protest ourselves?’’ Sir Charles went on to 
say that, in 1923, the Giridih Railway Colliery was raising coal at 
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‘less 'tlian Es. ■. 5 a ton, wliile the . coal owners .were charging, the' 
.railways Es, 8 to Es,. 11>12 a ton. ' Very recently, shortage of 
..lahonr following good crops, and accentuated to some extent in 
;the,' Eaniga.nj Field by the. Poidih disaster,, caused, a serious 
.dini,unition .in supplies of coal ,; prices went up and' certain .railways 
would have been seriously emharrased, and might have been com- 
pelled to suspend some of their services, had coal not been obtained 
'by increasing output from the Railway Quarries at Bokaro by about 
-60 per cent. All losses on the working of State-owned railways 
must fall on the general tax-payer, and there seems to be no- reason 
why the latter should be mulcted in order to benefit the coal trade 
.-and industry. Further, if a State colliery like Griridih were shut 
down, it is more than probable that most of the 10 million tons 
of recoverable coal left there would be lost entirely. It seems to 
us therefore that all that can reasonably be expected has been 
done by the State Railways agreeing to purchase two-thirds of 
their coal requirements from the collieries of limited companies 
:and private owners. This in itself involves restricted outputs and 
proportionately higher raising costs. It would, however, further 
assist the coal trade and industry if a similar limitation could be 
rapplied to the purchases of those Company-managed railways which 
arrange for their coal requirements through the Chief Mining 
Engineer to the Railway Board. ^ 

197. In this general connection, it is necessary to refer here to 
a contract between the Railw^ay Board and the Bengal Iron and 
Steel Company which has been hrought forcibly to our notice. It 
does not perhaps concern us directly, hut it is relevant to the 
general question of competition between State and private products 
so far as coal is concerned. This contract has been made for a 
period of three years from about June 1936, and provides for the 
supply of the entire quantity of hard coke produced at the Giridih 
Btate Colliery less the amount (roughly estimated at 25,000 tons 
of the best quality) required for railways. The Company will get 
about 50,000 tons a year at Es. 6-4 per ton f.o.r. Kulti. Tliis price 
was arranged by the Railway Board and, according to the Chief 
Mining Engineer (W. Fo. 37) one of the considerations that deter- 
mined it was the fact that the Bengal Iron and Steel Company 
can manufacture hard coke out of slack from their own collieries 
at a lower cost. It is said also that the hard coke at Giridih is 
manufactured from- slack which would otherwise he surplus and 
-could not be disposed of. It still remains true, however, that 
Messrs. Tata, buy hard coke from the private hard coke manufac- 
turers at Es. 7 a ton f.o.r. coke plant, while the railway freight 
from the Jharia Field to Kulti is Rs. 1-1 a ton. The lowest 
price at which private manufacturers can supply at Kiilti is there- 
fore Rs. 8-1 a ton as compared with Rs. 6-4 per ton in the contract 
referred to. It would appear therefore, more especially as Giridih 
coking coal is the best in India, that this contract is contrary to 
the general policy of Government that the productions of Govern- 
ment Depai'tments should not compete with private enterprise 
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except witliia unavoidable limits tlie disposal of prodiictiott 

in. excess of ' State requirements witbout loss) and upon equal terms- 
in every respect.. . ^ , 

: ’ 198. air tlie circumstances described above^ 

we are definitely,' of opinion tbat" State initiative' and State interven- 
tion constitute tke' only effective remedy and are already overdue.. 





■^CHAPTER IX. 

Control over Working Methods, y 

, 199. State coNTiiOL.m India. — ^At the Mining and ^Geological 
Institute dinner on the 15th ' Jiannary 19375 His Excellency the 
GoverDox" of Bihar said that the pitiful part of the history of the 
coalfields is the absence in the past of Government intervention 
and the aloofness of Government from the problem of getting the 
best out of the ininerai wealth of the country This frank admis- 
sion of the iiiiactivity of the State is in accordanee with facts. 
Ever since Mr. Treharne Rees and the Coalfields Committee reported 
in 1919 and 1920 respectively, it lias been knoivn that damage was 
being done to the country^ s coal resources, and danger being created 
to life land property, by the defective xvorkiiig methods permitted 
by the mineral owners and followed by the mineral lessees. Since 
then, various difficulties .and dangers have been met as they arose by 
various Acts and Regulations, but there has been no attempt to deal 
comprehensively with the whole problem, and the consequences have’ 
been equally injurious to the coal trade and industry and to the 
interests of the community in coal as a national asset. In letter 
Ko. M76-140 of the 23rd May 1921 dealing provisionally wntli the 
1920 Coalfields Committee’s Report, the Government of Mdia said 
that the Committee’s proposals involve, in some instances, a very 
considerable departure from the previous conditions under which,, 
provided the safety of workers were property ensured, the colliery 
interests w-ere at liberty to extract their coal by whatever methods 
were permitted under their leases, however xvasteful As no- 
action was taken on the proposals referred to, the result was to- 
confirm mine-owners in the conviction that they could do as they 
pleased with their property and extract coal by any methods which 
did not Jeopardise Iminan life at the moment; as little or nothing' 
wms done to enforce the terms of their leases, there w'-ere no prac-* 
tical restrictions in this direction. Hence has arisen the idea that 
the vState cannot interfere with private rights even though it is 
merely a topographical .accident that the minerals in Bengal and 
Bihar do not belong to the State as they do in tlie Central Provinces. 
Statutory control over the coal trade and industry already exists- 
in the Indian Mines Act, and we have showm that every otlier' 
important coal-producing country in the civilised w^orld lias talcen 
measures in recent years to control that trade and industry in various' 
w'ays and to varying degrees. The .amount of State control neces- 
sary in any particular country must depend on the nature and 
urgency of the situation, and we are definitely of opinion that the 
situation in India demands .as much control as is possible wdtliout 
nationalising the mines or the royalty rights. There are some who 
argue that, though more State control may be required, it should 
be confined to outputs and prices, the suggestion being that better 
prices for smaller outputs would lead to improved methods being 
adopted without any State compulsion or control. As the Govern- 
ment of India pointed out, however, in rejecting the t^ade^s Coal 
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jA.esiriction Sclieme in 1935, wasteful and dangerous nietliods were 
.not stopped wlien coal prices were Kigli during tiie boom periods. 

tlie Government went on to say, action for conservation 
■of coal supplies is necessary, there is, in the view of the Govern- 
.inent of India, only one effective method of securing it, and this 
IS to attack the evil directly by controlling the methods of coal 
production, and so to ensure that improved methods are adopted 
where tliey are most needed 

200. Existiis^’G State coxxeol. — Until the temporary legislation 
and regulations of 1936, the law restricted State control to safety 
■of life without any provision for safety of property. Even as regards 
.safety of life, the powers of the Mines Department were more 
protective than preventive. Section 19 (1) of the Indian Mines Act 
■of 1923 enabled the Mines Department to require a matter, thing 
or practice to he remedied provided it dangerous to human 
life or safety or so defective “ as to threaten^ or tend to, bodily 
injury of any person/ k If any such order wias contravened, the 
delinquent could be prosecuted and fined under section 39 or, if the 
.contravention resulted in loss of life, or serious ho dily injury, or 
injury or danger, to workers or other persons in or about the mine, 
prosecution with imprisonment or fine, or both, could follow under 
section 40. The only effective remedy was, however, contained in 
section 1^ (2) under which the employment of labour could be pro- 
hibited until the danger to life or safety was remedied provided 
that danger was urgent and immediate. It is evident therefore 
■that section 19 (as it stood before the Amending Act of 1936) r^d 
with section 6 defining the powers of the Chief Inspector and 
Inspectors, not only confined interference by the Mines Department 
to circnmstances affecting hninan life or safety, hut also limited 
■such interference to conditions in which danger was actually present. 
There could be no interference to prevent potentially dangerous 
conditions developing into actual danger. The powers were there- 
fore about as effective for preventive purposes as the powers of a 
magistrate to prevent a breach of the peace under section 144 of the 
Criminal Procedure Code would he if he could only exercise those 
powers after a breach of the peace has occurred. So far .as coal 
■mines are concerned, it is evident that the danger had as a rule been 
created or the damage done before the powers of the Mines Depart- 
ment could be effectively used, and in any event action to prevent 
loss of life was usually too late to prevent loss of coal. 

201. Then came the amending Act of 1936 followed by several 
'Temporary and Supplementary Begulations. For the first time, 
■section 19 fl-A) empowered interference (i) as regards depillariiig 
operations likehi to came the crushing of pillars or the premature 
collapse of any part of the ivorkings or otherwise endanger the mine, 
and (ii) as regards adequate precautions against outbreaks of fire 
wliere depillariiig is contemplated or in an. area that might he 
•affected hy a fire. Further, section 29 {p) allowed the extraction 
•of minerals to be restricted or regulated in circumstances likely to 
result in or aggravate explosions or ignitions and irruptions or 
■accumulations of “^ater, while section 31- A authorised the issue of 
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regulatioiiSj , witlioiit previous ■ publication and . vdtiiout previous 
retereiice to Mining Boards, for the preveiitioii oi apprehended 
danger, m tbe speedy remedy of conditions cavse danger, 

'So, far as.tlie safety of property is .concerned, .section. 19 (1-A) (b) 
made alinost tlie first step in tbis direction (tlie only previous refer- 
ence to 'vtlie safety of the mine being in Eegiilatioii 14G) by 
aiitliorising the Mines Department to limit the dimensions of 
galleries driven in a mine. Ail this marked a great advance, but the 
aiiieiidiiients to the Act, and the Temporary and Siipplementarj 
Eegulations issued under those amendments, will only remain in 
force for two years from the 16th May 1936 unless they are per- 
manently enacted ineanvchiie. The new legislation was at first 
applied to the Jh aria Field only, but was extended to the Eanigaiij 
Field ill December 1936. 

202. The actual necessity for these powers has been amply' 
demonstrated hj the fact that, during 1936 and up to the 20th 
February 1937, the Chief Inspector of Mines issued 42 orders 
under section 19 (1), 81 orders under section 19 (2) and 50 under 
section 19 (1-A) without any appeals being preferred against these- 
orders under section 19 (6). In his evidence, the Chief Inspector' 
(W. Ko. 36) has told that, during the first six months that section 
19 (1-A) was in force in the Jharia Field only, oi^ders under that 
section w^ere issued to no less than 35 collieries. The actfon taken 
in 1936’ has often been referred to as panic legislation but 
practically every witness who appeared before us has agreed that 
theJ;einporary legislation and regulations should be made permanent. 
Some have advocated that the powers thus conferred should be* 
extended to compulsory stowing for safety and conservation, general 
principles of first working, precautions during pillar extraction, 
section-working, rotation of working, and working under or near fire* 
areas. 

203. General puixciples of xuest working. — The extent to 
which the law and regulations now in force reqxiire to be strengthen- 
ed as well may be considered with reference to (i) first or whole 
working, and (ii) pillar extraction or broken working. Dnsound 
first working is a kind of overdraft on future production because 
subsequent woi*king is made more difficult and dangerous and also 
more costly in money and life. The evidence given before us on 
this point (see the answens to Questions J9 and 20 of the general 
questionnaire) is interesting and should be studied. Of the 44 
technical witnesses- from Eaniganj and Jharia, 36 were finally 
in favour of general principles of first w^orking being laid down by 
regulation. Out of this number, no less than 20 were originally 
against the idea of fixing the dimensions of pillars and galleries, 
hut changed their opinions after examination by the Committee. 
Of the 8 witnesses whose evidence, as it stands, is against such 
general principles, 7 were not examined orally at all, and there is 
every reason for thinking tbat they would have also changed their 
opinions after discussion with us. It can therefore be asserted that 
expert oyiinion is overwhelmingly in favour of general principles of 
first working being laid down by regulation, soiM witnesses being 
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.convinced tliat sncli' general .principles are essential if mining 
metliods are to be '.improved generally., 

201. Tke original objections were based on tbe following 
; grounds . ^ 

(i) tbat tlie conditions vary too xmicli from mine to mine, 
and from seam to seam, to make any sncli principles 
practicable;. 

(ii) tbat such principles would interf ere unjustifiably witli tlie 
riglits of owners and with the initiative and discretion of 
managers; and 

(iiij that sub-section (b) io section 19 (l-A) already gives the 
Chief Inspector power to fix the dimensions of galleries. 

,As regards the last point, apart from the fact that section 19 (l-A) 
(h) refers only to dimensions of galleries and says nothing about 
.dimensions of pillars, we are definitely of opinion that this is not the 
proper method of handling the problem. As it stands, section 19 
(l-A) (h) necessitates the passing of a potentially vast number of 
special orders because every seam in every mine may have to be 
dealt with, and because modifications of the original orders would 
become necessary as the depth of the “workings increased. We 
think th’ferefore that the best procedure is to frame a regulation 
covering the large majority of eases leaving only the unusual ones 
to be dealt with by special orders. Any other procedure would tend 
to transfer to the Mines Department the responsibility for cont;j;ol, 
.direction and management that is now vested in the managers by 
.section 15 of the Mines Act. 

205. As regards the first two objections, most of our witnesses 
withdrew them on being told that the principles contemplated would 
.allow for difi'erences in depth from the surface, that the Mines 
Department would be empowered to vary those principles either 
way to suit special circumstances and local conditions, and that an 
.appeal would be allowed from adverse decisions of the Mines Depart- 
ment regarding such variations to the same authority as hears 
appeals under section 19 of the Act. It was also pointed out 
that managers who were using sound methods would probably not be 
interefered with in practice, but that there were even now, in spite 
of the advance in mining knowledge and experience, many mines 
that were being* developed with unsound sizes of pillars and galleries, 
.and that it would therefore be a definite advantage to sound workers 
to know that their neighbours all round were being required to 
work soundly as well. It is generally admitted in this connection 
that the greed, incompetence or thoughtlessness of some mine-owners 
has added appreciably to the difiiculties, dangers and obligations 
,of others. Another consideration that appealed to some %vitnesses 
is that the position of managers would he considerably strengthened 
.against unscrupulous owners if they could point out that certain 
malpractices would produce illegal results for which they could not 
accept responsibility. The eventual result was that the weight of 
.evidence turned definitely in favour of general principles of first 
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•working being prescribed by regulation, and we are in entire agree-' 

, ment witb. tliis .view.. It is probable indeed that, even from 'a 
purely comiiiercial point of view, siicb principles, wiir be , a gain. , , 
ratlier tbaiim liardsliip. As'tlie Chief Inspector of Mines ,(W. No. , 
36) puts it : — ‘ ' Much of the price-cutting tliiat has brought down the 
prices of coal may have been due to less scrupulous owners robbing 
pillars while others continued to practise sound methods of work- 
,ing/’ 

206. As regards the particular principles that should be pre- 
scribed, we have considered carefully various alternatives. One 
possible basis of such general principles would be fixed dimensions 
of galleries and pillars, the dimensions of the pillars being iiicreiased 
wntli depth. The objection to this is that such exact dimensions 
wmuld deprive the management of initiative and latitude in laying 
out workings. Another general principle suggested was based on 
percentage of extraction. The objection to this is that, in a thick 
seam, an unscrupulous manager could make galleries of small height 
and excessive width in one section of the seam containing the best 
-quality coal; another objection would be the opposite extreme of 
being able to make very narrow galleries of a height equal to the 
full thickness of the seam. A third principle considered was to 
require by regulation the submission of a plan showing the proposed 
lay-out of a mine for previous approval. The objection tcfthis is 
that the authority dealing with such proposals would have to 
examine and approve plans for every seam of every mine, and also to 
exanp.ne and approve of all proposed variations from the sanctioned 
lay-out, such variations being often necessary as unexpected condi- 
tions are encountered in the course of development. 

207. A fourth principle is the one which was originally proposed 
by a member of the Committee and has been accepted by the 
majority of the technical witnesses examined. This principle, 
wdiich would apply only to mines in which the ordinary pillar and 
stall method was being followed, is based on percentage of the floor 
area of the seam to ])e left in pillars with a limiting average 
height and width of galleries. As regards height of galleides, we 
have adopted the earnest suggestion of tbe Second Subsidence 
Committee that in all future workings no ordinary galleries should 
exceed 10 feet in height until immediately preceding pillar extrac- 
tion As regards the width of galleries, we have suggevsted a 
maximum of 16 feet to allow for the use of coal-cutting machines. 

- A Table showing the suggested percentages and dimensions at vary- 
ing depths will be found below. The Chief Inspector of Mines | 
I would be given power in the regulation to extend or restrict the 
limits prescribed, either on application to him or on his own motion, A 
according to the local conditions or special methods of working. ^ 
Any orders of the Chief Inspector varying, or refusing to vary, the 
prescribed limits would be subject to appeal to the same authority 
as hears appeals under section 19 of the Act. The advantages of 
sucli general principles are that the manager can still use his dis- 
cretion as to the width of gallery within the prescribed limits 
provided the floor area of the pillars is commensurate with that 



112 

widtii , A 'lurtlier admntage is that ; -a miaiiager who inakes galleries'^’ 
of dimensions smaller^ or pillars of dimensions larger^ than those 
prescrihed would be able to enlarge the galleries snhseqnentiy' 
within the prescribed limits in order to maintain output. 

208. It is very important that, if such general principles of 
working are laid down, the penalty for infringing them, should be 
adequate and immediately enforceable. In order to secure this, the 
regulation should give the Chief Inspector or the Inspectors in- 
charge of the Circle power, where he considers this necessary, not 
only to require measures of restoration or protection in order to 
ensure stability, but also to prohibit further coal-getting in the- 
district concerned until his orders had been carried out. I would 
thus be possible to penalise owners where the departure from the- 
prescribed limits appeared to be deliberate and actuated by con- 
siderations of profit. 


Table for First or Whole Wo7'kmg, 


Depth of seam 
from surface. 

Percentage 
of floor 
area to 
be left in 
pillars. 

Galleries 
8' average 
width. 
Pillar 
centres. . 

Galleries 
10^ average 
width. 
Pillar 
centres. 

Galleries 
12' average 
width. 
Pillar 
centres. 

Galleries 
14' average 
width. 
Pillar 
centres. 

Galleries 
16' average? 
width. 
Pillar 
centres. 

.Ft.':;'" ^ 


, Ft. ,, 

Ft. 

Ft. 

Ft. 

Ft. 

0—100 

53 

30 

37 

\-45 

52 


100—200 

56 

32 

40 

48 

56 1 


200—300 1 

59 " 

35 

I 44 1 

52 

61 

69' 

300—400 ! 

62 1 

38 

■ . 47 1 

56 

66 

75- 

400-500 

65 ! 

42 

52 

, 62 

72 ' ■ 

' 82” 

500—600 

68 

46 

57 

-67, , 

80 

92';'' 

600—700 

71 

51 

:■ .-■64 

■■■ 76.;:v;''; 

89 

i02-' 

700—800 1 

74 



86 

100 

, im 


77 

m 

82 

98 

115 


900—1,000 

80 

- 75'' ■■ 

94 

113 

■\a32 

rflflov ■ 

1,000—1,100 

83 

89 

* ' . 112 ; 

135 

\ ^'"158: 

Km':''':' 

1,100—1,200 

85 

102 

128 

154 

W 'ISO' 

■■■;■ :: „■■■'■' 

1,200 and greater 
depths. 

85 

102 

128 

154 

180 

206 


Galleries must not exceed ID feet in average height or 16 feet 
I in average width. Where it is not the intention to make square 
I pillars, the floor area of the pillars should be equal to the dimen- 
I sions given in the above Table, but pillars shall not normally be of- 
j extreme or irregular shapes. 
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. ■ SiMILAE FEINCIFLES ' ; IN SeCFION-WoEEIKG.— Tlie . abOTO 

..jgeaeral principles will apply to seams whicli are to be .worked in one. 
.seetion,. but it is -also _ necessary to consider wdiat general principles' 
., .sboiild be. laid dowm in the case of seams, wdiicli .it is intendetl to,, 
.work in more than one ,. section. . The consensus, of opinion ,aiiioiig 
our witnesses is t.hat. conditions and circumstances var}- so inxich: in 
;diffe.reiit seams, and, even .in different parts of the same seam,, that 
no general principles of section-working can be laid down by regula- 
tion. There can be no doubt, how'ever, that the greatest care is 
necessary in such working and that it creates great difficulties and 
dangers if not properly done. Some considerations that have been 
suggested or have occurred to us in this coimeetioii are: — 

(i) that the general principles of first w-orking suggested 
already should apply to each section, 

(ii) that working in too many sections should not be permitted, 

(iii) that the galleries and pillars in each section should be 

vertically coincident, and 

(iv) that the parting between sections should be at least equal 

to the height of the gallery in the upper section. 

'On the w'hole, however, we think that the best plan will be to 
prescribe by regulation that the ]Lay-out of projected workings of all 
seams which are being worked, or are about to be worked, 4n more 
than one section should be submitted to the Statutory Authority 
for approval before any coal-getting is done. Such control of 
section-working would be primaxuly in the interests of conservation, 
and we think therefore that the Statutory Authority should decide 
each case wdth reference to the particular conditions and circum- 
•stances. Among other things, the Statutory Authority would have 
to couvsider a complete section of the seam so far as quality, stone 
bands, etc., are concerned, and then determine not only in what 
sections the seam should be wmi'ked, but also the order in which 
various sections should be worked and the arrangements which 
should be made to recover the largest possible percentage of the coal 
in situ. As we shall propose that the Chief Inspector of Mines be a 
member of the Statutory Authority, any objections that he may 
have to any proposed lay-out on the ground of safety will thus 
receive due consideration before any orders are passed. 

210. The proposed principles of first working and section -working 
would continue in force until immediately before systematic depil- 
laring operations. In order to prevent the splitting or robbing of 
pillars, and the heightening or widening of galleries, under the 
pretence that depillaiung is about to be undertaken, it must also 
be laid down by regulation that no departure from the prescribed 
general principles (except of course with the previous permission 
of the Mines Department) would be allowed more than, two pillars^ 
length ahead of the pillar that is being extracted' or froin the point 
at which pillar extraction is about to begin. The regulation should 
also provide that, on giving one week’s notice of intention to the 
'Chief Inspector of Mines, the manager would be able to split 
> . *1; 
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pillars or increase tie dimensions of galleries for specific purposes 
other than coal-getting, such las haulage, yentilation, drainage or 
fault-cutting, ■ 

211 . CoOTitOL OVEU BEPiLLAHiiq-G. — Principles of first working- 
will safeguard the future so far as undeveloped or partially- 
developed properties are concerned, but,, in mines where the 
Statutory Authority cannot or does not direct stowing at first, 
control over depillaring operations will also be essential not only to^ 
prevent conditions becoming worse tlian they are now, but also to 
make compulsory stowing easier and less expensive when it 
comes to be done. Section 19 (1-A) of the Mines Act empowers 
the Chief Inspector of Mines to prohibit the extraction of pillars 
under certain conditions. This power should remain with him for 
special cases, but we think that, as the Statutory Authority will 
have to w^eigh the balance of advantage in each case between com- 
pulsory stowing wuth assistance and control without stowing, the- 
future control over normal depillaring operations should be one of 
the functions of the Statutory Authority. As the Chief Inspector 
of Mines will be on the Statutory Authority, there will be no fear 
of any orders passed by the Statutory Authority in this connection 
resulting in increased danger to human life or safety. 

212. The procedure we suggest is that mine-owners should be' 
required^ to submit accurate plans of proposed depillaring opera- 
tions to the Statutory Authority. These plans should show, or 
be accompanied by information regarding, the area or district to' 
be depillared, the thickness of the seam and its depth fronot the 
surface, all faults and dykes in the neighbourhood, the proposed- 
method and order of extraction, the dimensions of barriers or row^s* 
of pillars to be left as a safeguard against premature collapses and 
fires, the arrangements for immediate and efiieient isolation if 
necessary, the fire areas near the proposed depillaring area either 
in the same or adjacent seams, the parting between the proposed 
area and the seams immediately above and below, and the state 
of the workings in those seams, and any other information that 
the Statutory Authority may require by general or special 
order. In considering such plans, the Statutory Authority 
would have power (i) to decide when, Avhere and how the pillars^ 
should be got, (ii) to forbid the extension of an area under pillars 
pending arrangements for assisted stowing, Avhere such extension 
appears likely to lead to unnecessary loss of coal of commercial or 
industrial value, and (iii) to order the isolation of workings. If,, 
after the depillaring operations had been approved and started,, 
any unexpected developments were reported by the Mines Depart- 
ment, the Statutory Authority would have the powder to modify its 
previous decision in order to meet the new situation. Special care 
will he necessaiy in dealing with very steeply-inclined seams and" 
areas in the neighbourhood of faults or dykes. 

213. CoNTKOL OVER ROTATION OF WORKING. — The necessity for 
control over rotation of working is established by the fact that, 
in one part of the Eaniganj Field, the Koithi seam, wdiieh is ofi 
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grade I quality in -at least an .S-foot -.sectioiij lias iu se'verai collieries 
Been destroyed or .damaged by tlie ■depilla.ring below it ot the,, 
P.oiiiati seam wliich, is .of selected grade thro iiglioiit* , In one such 
case, the ro^^alty-receiver made a claim, against tlie mine-own.er, 
and : .the , matter -was compromised by, the mine-owner 'paying 
compensation and ' an , additional royalty on the coal that , was 
being recovered from the Poniati seam. In this case, the landlord 
was coinpensiated to some extent over .the loss caused to .him,... but 
very large avoidable waste of good coal occurred and was definitely 
prejudicial to national interests. In another case, the mine-owner 
has for years been damaging or destroying the Koithi seam above 
by depillaring in the Poniati seam below. In this case, the land- 
lord took up the matter, but w^as apparently satisfied by the unsup- 
ported assertion of the mine-owner that the quality of the coal in 
the wdioie of tlie Koithi seam was very poor and unmarketable under 
conditions existing at the time. We are therefore definitely of 
opinion that rotation of wmrking of seams must be controlled and 
that such control must, in some instances, involve prevention. 
As this control will be in the interests of conservation, it should 
be exercised by the Statutory Authority. 

214. CONTBOL OVEB ACCUMULATIONS OP GAS IN GOAVEkS. — Of the 
43 technical witnesses who submitted written evidence on ^Question 
No. 16 of our general questionnaire, 28 admitted that, during the 
extraction of pillars in seams which give off inflaiiimable gas, there 
■was alw-aj^s a danger of accumulations of such gas in the goaves 
being expelled into the workings by falls of roof, and agreed that 
stowing was the most satisfactory method of dealing with this 
danger. Fifteen disagreed in their written replies with the sugges- 
tion that stowfing should be enforced in such circumstances, but of 
tliese six agreed to compulsory enforcement on oral examination, 
while two others agreed provided adequate assistance is given to 
make the operation an economic one; of the remainder, 3 were not 
orally examined, and only 4 maintained in oral examination that 
the enforcement of stowing in the circumstances was not necessary. 

215. When the extraction of pillars takes place in a gassy seam, 
cavities are formed when the local roof collapses and these cavities 
constitute traps for accumulation of infiammable gas. When a 
more extensive fall of roof occurs, this gas is forced out into the 
workings and may bring about a situation of great clanger. It is 
practically impossible to examine these roof cavities for inflammable 
gas as it is difficult to get up high enough to test and it is often 
also dangerous to do so. Kor is it practicable so to ventilate such 
cavities that the gas is diluted and dispersed as it gathers. The 
following accidents have actually occurred owing to the conditions 
described above: — 

(i) At the Dishergarh Colliery (Dishergarh seam) there -was 
an explosion in the goaf in 1916 in which 18 persons 
were burnt of whom 14 died. The gas was expelled by 
a fall in the goaf, naked lights being ^^tised at the time,- 

^2 
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: (ii) At ''the . Disliergarh Colliery , (Disliergarli' ■ seam) gias ' was 
a goaf by a naked light in 1918, 14 persons 
being injured of whom 10 died. 

(iii) At tile Aldik Gollier}y(^ seam) gas, was expelled 

from a goaf in 1933 and ignited by a naked light. Three 
persons were killed and six injured. 

In addition there have been recent cases both in the Raniganj and 
Jharia Fields where gas has been driven out into the working 
places and safety lamps have been extinguished. Finally, it seems 
quite probable that the Poidih disaster of December 1936 was cansed 
in this w^ay. 

216. There are certain seams in the Jharia and BaniganJ Fields 
■which give oS large quantities of inflammable gas and in which 
safety lamps have to be used. There are also seams in which safety 
lamps- are required to be used, but in which the quantity of inflam- 
mable gas given off is comiiaratively small. In such cases as the 
Dishergarh and Murilidih-Bhatdih seams, the usual precautions 
against inflammable gas are insufficient once the extraction of 

i )illars is commenced. In the majority of seams in which safety 
amps are required to be used, the quantity of inflammable gas is 
small and, in some, only slight traces of ga-s are occasionally found. 
Ill these n^ases, the danger is not grave and can be guarded against 
by ordinary precautions. 

217. The thickness of the seam has a hearing on the subject 
because, in seams less than 8 feet or 10 feet thick, the goaf cavity 
is not so high and extensive as in the thicker seams, while the goaf 
debris soon prevents such falls occurring as would be likely to expel 
the gas. The depth of the seam from the surface has also a definite 
bearing because, when pillars near the outcrop of a seam are 
extracted, any gas in the goaf is readily released through open 
cracks or breaks to the surface, and as long as the thickness of strata 
between the seam and the surface is insufficient to prevent such 
open cracks or breaks up to the surface, the enforcement of stowing 
is not necessary. 

218. It appears therefore that each case will have to be judged 
on its merits. The Chief Inspector of Mines will be the authority, 
as at present, to prevent the extraction of pillars in gassy seams 
under section 19 (1-A) except in conjimctioii with stowing. When 
he passed such an order, the ordinary procedure would be for the 
mine-owner concerned to apply to the Statutory Authority for 
financial assistance in connection with compulsory stowing. The 
Statutory Authority would then make the necessary arrangements 
and lay down also the manner in which stowing should be done 
including the protection of old goaves. 

219. Some witnesses suggested that the use of electric safety 
lamps instead of flame safety lamps would reduce the danger. We 
agree that electric safety lamps would tend towards safety because 
the illitemte miners of India do not understand the proper care 
and use of flame safety lamps, but we do not consider thivS measure 



a>siiffi,cie:tit remedy by itself. We are'of opinion tiiat. electric safety 
lamps are. the next, best protective 'to stowingj . but • it ■ sbonlcl be 
remembereci tlrat tbe gas expelled may also ,be ignited in otber ways. 
O.ne witness (W. No. 38 ) cited an ■ Eiiglisli case where' an expios.ion, 
OGcnrred .ill, vO:, mine when no-one was underground and there was -no 
.underground fire.. It was '.believed -that the explosion.' was caused 
by, sparks from a stone falling from the roof and igniting the gas. 
T*he same witness also cited the explosion at the -West Stanley 
Colliery in England which was believed .to have been due to , sparks 
resulting from haulage ropes rubbing on spindles of pulleys or to 
tubs rubbing on the guide skirting rails at a high speed. We also 
know of a case in an Indian mine where gas w^as ignited by a spark 
from a miner’s pick. As long as gas is present, the danger is 
always there and an explosion ma^" occur at any moment owing to 
carelessness or negligence or eircumstances beyond liiiman control. 
The best plan therefore is to eliminate the chance of gas accumulat- 
ing in goaves -and this can only be done by compulsory stowing 
with financial assistance. 



CHAPTER X. 

' Stowing in all its aspects. " : , 

220. Stowing besceibed. — Stowing, packing, or filling up tiie 
space previously occupied l>y coal, was first used in America about 
1892 to avoid extensive and expensive damage to surface and 
buildings. It was introduced into India at Ballarpur in the 
Central Provinces about 1914, and came to tbe Jbaria Field about 
1919. One of our members (Mr. MacMe) bas more practical 
experience of stowing than any otber mining engineer, and in 1929 
described tbe results of sand-stowing operations at one of Ms 
collieries in tbe following terms: — 

Tbe area of tbe thick seam at Bbowra contained two 
million tons of coal standing in pillars (some of which are now 
25 years old) and it was evident that without stowing it was 
not possible to recover much more than 25 per cent, of the 
available coal. During the ten years, production has continued 
steadily, showing a loss of about 2 per cent, of the coal with a 
minimum of danger to the workmen. Had the ordinary 
method of pillar-cutting in this thick seam been followed, 
it is^safe to say that it would have resulted in the abandonment 
of the area ere this with a disastrous record of accidents, 
subsidence and underground fires, and with the loss of large 
quantities of valuable coal. Instead of which it is confidently 
hoped to continue extraction for at least 20 years without Sear 
of fires or collapses.’’ 

Stowing does away with most of the dangers from premature 
collapses, subsidences, fires, ...inundations and explosions, ensures 
the maximum percentage of recovery without waste or loss of other 
unworked coal, and makes w^orking conditions generally much safer 
for the miner. In addition, coal-getting operations are more 
concentrated, haulage and traffic simplified, and ventilation 
improved. The main objection to stowing is not technical nor 
practical, hut economic, the additional cost being such that, even 
if a mine-owner can raise his coal profitably by distributing the 
cost or making up some of it by accompanying savings, he would 
still be at a competitive disadvantage with other mine-owners who 
did not or need not stow. Stowing has been done voluntarily, and 
is now being so done, in a few collieries near rivers, but its general 
adoption as a measure of conservation cannot be achieved, nor even 
reasonably expected, without State measures of compulsion 
equalising the economic burden as far. as possible. 

221. Stowing may be done by hand or it may be hydraulic, 
mechanical or pneumatic. Dry packing by hand is less expensive 
because no water has to be pumped back to the surface, but it is 
comparatively slow and only suitable for small operations. 
Pneumatic packing is also a dry method in which compressed air is 
used, but it is exj^ensive, and only suitable in deep mines where the 

( 118 ) 
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.cost of pimipiiig, would b.e liigli, and in mines where an adequate 
siippiy , of ' water is' not ayailable all the year round. , As regards 
^pacting ...mateidals^', ashes, , debris, and ernslied. surface soil lia.Te all 
been nsed/biit the best material' is' sand 'wliicb does not' liaTe to be 
•crnslied. and is , -subject; to very little,, compression after ..s.ettling. 
As sufficient supplies of. water- and sand are .usually available-^ 
hydraulic .sand-stowing is. the 'most suitable method in the coal- 
ffieldsof ..India m-ore . especialty as .the, gradients of the .seams are for 
-the most part favourable. 

'222. Supplies OF: SAND.— The coalfields of .Bengal and Bihar -are 
•well served by the' Damodar, Biarakar and Adjai Rivers with larger 
•supplies ■ of ' sand. . ' Enquiries have been made at various times 
regarding the sand deposits in these rivers, the results of which will 
..ibe' found: — ' ■■ 

(i) As regards the Jharia Field, at pages 106 to 108 of 

Dr. Fox’s report in Volume LVI of the Memoirs of the 
Geological Survey of India. 

(ii) As regards the Raniganj Field, at pages 298 to 302 of 

Mr. E. R. Gee’s report in Volume LXI of the Memoirs 
of the Geological Survey of India. 

(iii) As regards the Karanpura and Bokaro Fields, in Mr. G. V. 

Hobson’s paper at pages 324 to 337 of Volume XXI of 
the Transactions of tlxe Mining and Geological Insti- 
♦ tute of India. 

These authorities give figures of the fixed deposits or relatively 
constant quantities of sand in the three rivers as follows: — 

Million tons. 

(i) The Damoclar River between the Amlabad 

Ooilierv and the extreme end of the Jharia 

Field 80 

(ii) The Damodar River 1 f 543 

(iii) The Barakar Rii’-ei in the Raniganj Field US 

(iv) The Adjai River j 280 

(v) The Upper Damodar River in the Karanpura 

and Bokaro Fields ...... 71 

All of them are satisfied that these deposits are sufficient for any 
■stowing operations that may be necessary even on an extensive 
scale. Our rough estimate is that not more than 10 million tons 
cf sand %vill be required every year at first, working up about 16 
million tons. Dr. Fox (W, Xo. 72) gave the following evidence 
before us. 

It is my definite opinion, after a careful study of the 
whole subject and knowing all the available relevant statistics, 
that the fixed deposit of sand in the Damodar, Barakar and 
Adjai Rivers is more than sufficient by many times to supply the 
quantity of sand that may, at the present rgte of production. 
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be reqiiired even for wholesale sand-stowmg in one year. I 
am also 'definitely of opinion ' that, whatever anaoimt of sand’ 
may be extracted from the fixed deposit at any place in one 
year, wonld be replaced during the monsoon floods by the sand 
which is carried down along the beds of these rivers. If it 
was found in the course of years that w^hat might be called 
the current account wns not actual^ proving sufficient to 
replenish the fixed deposit each year, and that there "was any 
clanger of the fixed deposit being depleted to a dangerous 
extent, it would he quite possible, in the case of the Jharia 
section of the Damodar River, to increase the replacement from 
the current account to more than make up any such 
difference.’’ 

In .addition to these rivers, sand is also available from the old bed', 
of the Damodar wduch is about 1,000 feet broad and several miles 
in length, and contains deposits of sand with an average thickness, 
of about 30 feet. 

223. In considering tbe general question of sand supplies, it 
is necessary to refer to the scheme investigated by the Geological 
Survey of India in 1919 on behalf of the Irrigation Department of 
the Government of Bengal. This scheme was for the erection of 
a flood ham south of Parjori in the Damodar Biver. In conjunc- 
tion with other dams in the Barakar and Kunar Rivers, this dam 
was considered necessary to render the lower reaches of the Damodar 
almost immune from floods, and to remove the potential d^ger- 
of that river bursting its banks in the Burdwan Division. The 
pi‘ojeet -was abandonee! as a result of representations made by the^ 
Indian Mining Association based on the anticipated danger of' 
flooding the mines in the Jharia Field. 

224. Since 1919, a careful geological I'e-survey has been made,, 
and it is now’ considered that the danger to the coalfield from the 
percolation of w’ater held up by the dam will not be serious. At 
a meeting of the Mining and Geological Institute of India held 
on the 22nd March 1937 near the site of the proposed dam, the 
whole question was again discussed in the presence of Mr. D. 17. 
Sen Gupta of the Bengal Irrigation Department. He stated that 
a modified scheme might yet be considered to combine the preven- 
tion of floods with the needs of irrigation. Such a scheme would, 
however, onty be taken up, he said, on condition that the sand 
tmpped by the dam w^oiild be regularly excavated for use in the 
coalfield in order to prevent silting up of the dam and reduction 
of the standage area for water. The dam woxild be of a less height 
than previously contemplated; the water being allowed to run 
off usually in the months of October, November and December. 
Dr. Fox stated that the silting would be completed in less than 
•5 years and that nearly 36 million tons of sand would be trapped’ 
above the dam and below the Jamunia tributary. During 'the* 
period of silting, replenishment of sand on the banks and in the? 
beds of the rivef downstream would be -almost at a standstill. 



225.. Tiie.site of tlie dam ■■ is aboiit 41 miles above .tbe B. E*.:. 
■Eailway bridge, near Mohuda, and about- 2 miles below tbe. District 
Board bridge on tbe Puriilia Eoad. Sboiild tbis dam be bnilt^ 

' tlie reserves .and . replenislimeiit ■ of sand downstream .would be 
seriously afiected. These reserves, -and a.ny replenisliment from the 
various tributaries below tbe dam,- might be sufficient to supply* 
the needs of the few loading points for sand already in existence 
for some years to come, bnt would not allow of any large , scheme. 
All sand requirements wmild have to be excavated from the dam 
area, which is about 10 miles from the Sijiia section, and about. 
15 miles from the Jharia section, of the Jharia. Field. With the- 
dam full of wnter during the monsoons, extraction of sand wniild 
be possible only by expensive mechanical means, but after the 
wurter wms let out huge quantities of dry sand would be available 
and the wffiole of the Jharia Field could obtain supplies from, 
this one point. This wnnld, hownver, involve heavy capital charges 
and more expensive transport, and it w’ould, in our opinion, be 
more convenient and cheaper to let the river deposit sand along its 
course throughout the length of the coalfield. 

226. Eeplacement oe sand. — ^Dr. Fox^s evidence cited above* 
indicates that, whatever the quantity of sand extracted annually 
from the fixed deposits, it wull he replaced during tlie^ monsoon 
floods by the current accounts or transitory quantities brought down 
by these floods. Mr. Maclcie, speaking from practical experience 
of »years (see his article on Hydraulic Stowing of Goaves in 
Capital of the 23rd May 1929) stated that the excavations of 
sand down to wnter level for stowing at his Bhowra and Amlabad' 
Collieries w^ere regularly filled up with fresh sand when the floods 
came down the Damodar Eiver, and this has continued he 
adds, ’ ^ year after year and sand is being loaded to-day from the 
site where loading began over 10 years ago. It is also interesting 
to note that the loading of sand has never been interrupted for 
more than five to seven days per year or during the days of 
abnormal floods onty. Similar favourable sites are available at 
other points of the river Mr. Mackie has informed us that what 
he said in 1929 has been confirmed by subsequent experience in 
the same spot. There is some difference of opinion as to the pro- 
portion of solid matter in suspension in river w^ater. the Irrigation 
Department taking 1 in 1,200, 'the Port Commissioners 1 in 1,000, 
and Dr. Fox 1 in 100, but these differences are due to the varying' 
speeds of flood w^ater at Eaniganj, the Hoogiily Eiver and Jharia 
respective!}", and are not relevant to the question of replacement 
because it is not ilie material in suspension, but the material 
rolled along the bed, which replenishes the sand. Mr. Gee and 
Mr. Hobson both agree wdth Dr. Fox that the supply of sand by 
floods wdll be more than sufficient to make up any sand removed 
for stowing. It may be added that the Port Commissioners of 
Calcutta (W. Eo. 70) have told us that their experience in the 
River Hooghly is that sand excavated by dredging is invariably 
replaced wdthin a comparatively short period.’^ • 
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■ '227. Other stowing matbeiae.— For collieries wliicli are 
^situated at a distance from the three main riTers, ' broken stone, 
ailuvinm and; other suitable materials are' available in large quanti- 
ties. Dr; S. E. Eoy, Professor nf Geology at the Indian School of 
';Miiies, Dhanbad,,' has collected particulars of such materials avail- 
.able near collieries covering about 11 square , miles of the Jliaria 
Field. His total amount is 29 million cubic yards or about 39 
million tons. . „ 

228. Teansfoet and . distribution , of sand'- — The problem of 
the transport and distiubution of sand to stowing collieries presents 
many difficulties, but these are not, in our opinion, insurniountable. 
For collieries situated along the banks of the rivers, independent 
^arrangements might be made using small aerial ropewaj^s or 
ordinary rope haulages as has already been done in some cases, but 
for collieries at a distance from rivers or other sources of sand 
supply, transport wull have to be arranged for by the Statutory 
Authoiity or by public supply companies. The only two means of 
transport capable of dealing with large quantities of sand are 
Tailways and aerial ropeways. 

229. Eailways. — As it was not possible for us to supply suffi- 
cient relevant data when our Eailways Questionnaire was issued, 
the E. r. and B. E. Eailways were not able to give miichmseful 
assistance regarding the transportation of the then estimated 
tonnage of sand, namely, If million tons per month. The Agent 
of the E. I. Eailway (W. Ho. 66) says that the number of wagons 
required to be loaded daily would exceed the average daily peak 
coal loading on liis railw^, and he thinks therefore that it is 
impossible to arrange for the transport by railway of such quanti- 
ties of sand. The B. E. Eailway have gone further into figures to 
show the practical difficulties. It is said that many miles of new 
track would have to be laid, that most of the colliery sidings w-ould 
need alterations and extensions, and that much rolling-stock, etc., 
would have to be purchased. The estimated cost of new track is up 
to 41f lakhs in Jharia and 5f lakhs in Eaniganj. To this has to 
be added the cost of rolling-stock. The probable cost of transport 
by rail was apparently not given very serious consideration as the 
■following rates were quoted : — 

Per ton of sand 
for a minimum 
distance of 
10 miles. 

'■ VAs. 


E. I. Bailway * ■ . . . 13 7 

B. N. Eailway . * . , . ' .... 11 3 


In both cases loading and unloading would be done by the sender 
■and consignee. The B. E. Eaiiway also quoted a minimum charge 
of Es. 20 per four-wheeler wagon, this charge representing Ee. 1 
per ton of sand ^^arried. This would be reduced by half if the 
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a’ailways were , to allow for, sand the special rate of, Es. 10 per four- 
wheeler wagon which is now allowed on all coking co-al moved from 
;'the, collieries, to hye-prodiict coke plants. 

'230. 'It is clear, however,' that, before ■ the railways could esti- 
„ mate the expenditure ■, that . would he mvolved in the construction 
nf new tracks, purchase of ' rolling-stock,, etc.,, or the rate, per ton- 
mile at which tlie'v could carry the sand, a surve}^ would have to 
'he made of, the points at ^ which • sand would be ■ stacked and 
'delivered, and the daily quantities would, also have to be estimated. 

Aehial eopeways.— Two supplies of aerial ropeways have 
•provided much useful information regarding this system of trans- 
port,, but again, in a problem of such magnitude, they have, some 
hesitation in supplying figures without a detailed siiiwey of the 
^ proposition on the', spot. British Eopeways (W. 'No. 68) says t 
Although it is easier to link up a few collieries only in the first 
instance, we think that a complete and comprehensive plau. should 
he drawn up embotdyiiig the ultimate scheme, and that the links 
to be built in the first place should be designed with a view to 
suitable conversion at a later date to fit in the complete whole. If 
ihis is not done, we are sure that it will ultimately be found that.the 
eaidier links are Tuisuitable for incorporation in the final scheme 
and so much money will have been unwisely spent With this 
we agree fully. Messrs. Ropeways, Ltd., says: It slicfiild be 

made quite clear that anything we may say must definitely be 
-treated as giving information on the broadest lines and all figures 
given are only approximate as indeed it would be impossible to 
work out detailed schemes in the short time available. We should 
also like to add that any comprehensive scheme for the transporta- 
tion of sand by ropeway would entail an intensive study of the 
areas concerne<I and would, to he effieieiitly done, require the 
services of one of our expert ropeway engineers from England 

232. Two SYSTEMS OF ABEiAE HOPE WAYS. — Aerial ropeways are 
'hu'ilt ', on two systems' 

i(i) The *’ Monocable in which one endless moving rope is 
employed for the dual purpose of supporting and trans- 
porting the loads, and 

i(ii) The Bicable ”, in which the loads are supported on one 
or more steel wire ropes along which they are hauled 
by a separate endless traction rope of small diameter. 

Both systems have their advantages under certain conditions, and 
'Only a close investigation of each project could determine which 
would he the better to adopt. The monoeable system is the simpler 
in design and is generally cheaper than a hieable ropeway of the 
•same capacity. A monocable ropeway is limited to a maximum 
capacity of 150 tons per hour and a bicaMe to 350 ions per hour. 
Two monocables of 150 tons would he slightly more expensive than 
one bicable of 300 tons, but it might be advantageous to use double 
dhe number of monocables to meet the total capacity required 
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because^, by so; domg, a large number of loading . points could' .be 
tapped and a wider, di'stribiition made witboiit. tlie need for' a large.' 
immber of ; siibsid.i.ary. ropewaj^s, Fiirtber, tlie ;stoppa.ge, ..of oiie' 
monocable fbr . any .reason would cause mticli less dislocation and 
interference witli tie distribution of sand. 

233. Advantages of rope'Ways.— T ie ciief advantages of aerial 
ropeway transport are : — 

(i) Tie siortest route is taken between terminals. 

(ii) Steep gradients can be safely operated. 

(iii) Supporting trestles are required only at intervals and the^ 

minimum ground support is needed, a point which meets 
tie conditions in tie devastated coaMelds. 

(iv) The loads can be automatically discharged at any point 

en rmitBy a height which allows of stacking 

considerable quantities of sand as required. 

(v) Being constructed above ground lev^^l, no bridges nor 
earthworks are required, and rivers, roads, railways,, 
and goaved areas can be easily negotiated. 

It may be added that the Bengal and Bihar Aerial Eopeways Acts 
of 1923 and 1924 respectively were passed to authorise, facilitate 
and regulate the construction and working of aerial ropeways so. 
that ali difficulties regarding the acquisition of land, etc., have- 
been removed. 

234. Estimated expenditure on ropew^ays px^ant. — The British 
Ropeways Engineering Go., Ltd., estimate that the cost of material 
for ropeways to deal with If million tons of sand per month (as 
stated in the Ropeways Questionnaire) in the two coalfields for an 
average distance of 5 miles would be £580,000 i^us freight, duty,, 
foundations and erection, all of which they consider would amount 
to £150,000, making a total of £730,000 equal to Rs. 97,17,000.. 
They add that the cost of material which we have given can at 
the present moment only be regarded as approximate 'h 

235. Messrs. Eopeways, Ltd,, have estimated for monoeable 
ropeways of 150 tons per hour at Es. 1,20,000 per mile so that 
each ropewaj 5 miles long would cost Es. 6,00,000. Working for 
18 hours per day and 276 days per year, 28 such ropeways would 
be required to deal with 1| million tons per month in both the 
coalfields. The total cost would thus he Rs. 1,68,00,000. 

236. A comparison of the two estimates is very difficult as- 
British Ropeways have based their estimate on 17 hours %vork daily, 
bxit have not stated the number of working days per month. All 
calculations as above have been made for a distribution of If 
million tons monthly or 21 million tons yearly. For 10 millioni 
tons a year, which we assume will be required at first, 6 million 
tons in Jharia and 4 million tons in Raniganj, the proportionate 
expenditure may be taken as : 

British Eopewa 3 ^s — about Rs. 46,27,000. 

Ropeways, Ltd. — about Rs. 80,00,000. 
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'Tin’s variation in tlie estiiiiates .-indicates tlie g-reat . difficnltv. in 
;.aiTiviiig‘ even at an approximate figure witlioiit a full and detailecl 
•survey: of . tlie wliole problem., 

237, 111 addition to tlie main ropeways, subsidiary ropeways^ 
would, also, be necessary to distribute' to tlie various collieries not 
in tlie direct route, of tbe main ropeways. In tlie case of small 
collieries requiring only limited quantities of sand for protective 
•or otbei ' purposes and situated at a distance from tbe main routes, 
transport by railway wagons could be arranged from supply points 
on tlie ropeways, tlius avoiding tbe cost of small subsidiary rope- 
ways wbicb would not be in regular use. 

■ 238. WoilKING, COSTS TOB -EXCAVATING AND CONVEYING SAND PBB 
TON-MILE. — British Ropeways estimate tbe approximate cost of 
sand excavation would be two annas per ton by a special hydraulic 
nietbod suitable for all seasons. Ifo details of the method have 
been given and we are unable to say whether it would be suitable 
for the monsoon floods in the Damodar River. They give a cost 
»of 6 pies per ton-mile including labour, driving power, deprecia^ 
tion and maintenance, repairs and renewals, but not including 
interest. 

239. Ropeways, Ltd., give a cost of one anna per ton-mile 
including the cost of excavating the sand by drag-lines a|id all 
interest on capital, renewals and repairs, power and labour. The 
cost of excavating by drag-lines is estimated at *76 anna per ton 
so that for a 6-mile ropeway the cost can be divided into -75 anna 
per ton for excavation, and 5 annas per ton for transport; these 
figures are equal to *875 anna per ton-mile. 

240. As calculated in paragraph 253 below, the following 
estimates of the covst of excavating, loading and transporting sand 
have been arrived at: — 

(а) Excavating and delivering sand to ropeway bunkers 

1 anna to 1| annas per ton. 

(б) Transporting by ropeway *76 anna to 1 anna per ton-mile. 

(a) Cost of sand delivered at a point 6 miles away 5‘5 aimas 
to 7’5 annas per ton. 

241. Excavating sand and .deliveeing it at loading points. 
— The cheapest method of excavating sand would be by manual 
labour. Only sand above water level could be loaded by baud, 
but in the dry season, in many stretches of the Damodar River, 
this would represent about 1 million tons per mile and in other 
stretches 1 million tons per 1|- miles. It might he necessary to 
^employ mechanical means of extraction in conjunction with manual 
labour and the suitability of drag-lines, dredgers and grit pumps 
would need investigation. The use of such mechanical means 
would, however, add to the cost of excavation. 

242. During the monsoons, the extraction of sand would be 
interfered with and the capacity of mechanical excavators, haulages, 



etc . 5 would liave tlierefore to be of a- capacity liiglier tliaii is vneces-- 
sary to maintain, tlie daily working of the rope wa}' , or,, otter means-:^ 
of transport. ' Large stocks of sand would have to he /collected at ; 
the loading points during the dry '■■season for distribiition dnring^ 
the monsoon. 'These stocks , could ■ be loaded intO' the blinkers, as; 
required either hj drag scrapers, or by the female labour tinable 
to load from the river bed during the floods. After the rains break 
and as soon as high floods have thrown np fresh sandbanks, hand 
filling could be continued witliont inany interniptions. It is 
probable that the requirements of sand would be less during the 
rains, the quantity dealt with depending on whether the pmnping 
plant could deal with the extra make of water in addition to 
the water msed for stowing at the collieries. 

243. In fixing the loading points on the rivers, consideration; 
will have to be given to the quantities of sand available, the usual 
course of the stream in the dry season, and the points of distribu- 
tion. The supply of electric power will present no difficulty as 
there are public supply companies in both fields and a number of 
power-houses at collieries on the rivers. 

244. In Jharia, a suitable length of the Damodar extends from; 
a point downstream from the Katri Jhore for a distance of over 
10 miles to beyond the B. IST. Bailway bridge at Bhojudih. In 
Raniganj, the Damodar is much broader than in Jharia and con- 
tains large quantities of sand convenient to many of the collieries 
that will he required to stow. In Jharia, the very thick and valu- 
able seams that cannot be worked successfully without stowung lie 
conveniently close to the Damodar Biver. 

245. At the points where a large proportion of the sand required' 
can be obtained by hand filling, systems of endless and main rope 
haulages will he necessary to deliver the sand into the bunkers and 
into stock above flood level. Details of such plant will not be 
attempted here, but an approximate estimate for haulages, tubs, 
ropes, tramlines, gantries, etc., may he taken at not less tlxan 1| 
lakhs per point to distribute 300 tons of sand per hour. 

246. Each loading point on the Biver Damodar will cover a 
stretch of at least one mile whether mechanical or manual extrac- 
tion is adopted, and haulages are required in either case to trans- 
port the sand to the loading hunkers or stocking places. To deal 
with 300 tons per hour at each loading point, gangs of about 600 
women would be required per 9 hours shift for loading, and other 
labour -would be needed for handling tubs and driving the haulages. 
One woman can load 5 tons of sand at least in a 9 hours shift. 
By working three shifts instead of two, and if more than 276 days 
in the year could he averaged allowing for Sundays, holidays, 
festivals and storms, the number of units might be reduced. 
However, by installing plant to fulfil requirements during 18 hours 
daily and 276 days per year, it might later be found that these 
units could deal with a much increased tonnage, and thus extension 
for some time to come would be avoidled.. 
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■ 247 . CoNCLiTSiON.“Erom tie information ; before .ns and froicj 
oiir experience, it would appear tiat transport by aerial xopewtay' 
is tie most .generally -applicable metiod for collieries lying at, a. 
distance from "tie rivers. , Tie manner of excavating tie sand and.; 
delivering it to tie loading, points- would be tie same .whetier trails-. , 
port w. ere. by rail or ropewa^n In many instances, tie dista.nce by 
mil from tie loading points to collieries would belong and indirect, 
and tie construction of branci lines 'to reaci tie rivers over roiigi;' 
and steep .approaclies would be difficult. A dual, system of ,railways 
and ropeways migit be possible, railways being used, only -wliere.- 
tiere is direct access to convenient loading points. It would be an 
advantage if tie railways could provide, in tlieir new rolling- 
stoet, iopper wagons as at present used for Messrs. Tatars traffic. 
Tiese would autoniiatically unload into uncler-rail bunkers at tie* 
collieries and so save tie cost of unloading by band. It is not 
proposed tiat sand siould be delivered at every pit-bead as^ 
demanded, and collieries will iave to make tieir own arrangements^ 
to transport tie sand from tie point of delivery to tieir stowing; 
ioppers. 

248. Tie most satisfactory arrangement for tie supply and 
distribution of sand would be by a public supply company whici. 
would raise tie capital, erect tie plant and maciinery, and con- 
tract to deliver sand as required at tie various points in tie coal- 
fields. By raising a loan of tie amount required, Government 
siould bold at least 51 per cent, of tie siares in tiis public supply 
company so as to iave a controlling interest and be able to decide 
tie rate at wiici sand siould be supplied and tie profits tiat would 
be declared annually. A minimum profit of 5 per cent, free of 
income-tax siould be guaranteed, and a fund for tie redemption of 
tie loan ^nd tie payment of interest siould be created from tie 
excess profits and a contribution from tie cess funds if tiis siould 
be necessary. 

249. Effect of comfulsoby stowing, — If compulsory stowing 
enables coal to be recovered tiat would otiex’wise be lost by avoid- 
able WTiste in working, by collapses, fires, inundations and explo- 
sions, and by being locked up under railway lines, roads, buildings, 
village sites, rivers, etc., it is evident tiat tie life and productivity 
of tie collieries concerned will be increased. Leaving aside tiose 
witnesses wiose evidence before us was based on experience in com- 
paratively tiin seams, tbe various estimates of increased life and 
productivity by stowing ranged from 20 to 200 per cent. Increased 
life means prolonging tie period during wiici provision must be 
made, by a sinking fund or otherwise, for tie repayment of capital. 
As regards annual output, tiis migit decrease at first in some 
collieries, but 'we feel sure tiat shortage of labour will before long 
compel tie more or less general installation of coal-cutting' 
machines, and tiat total annual output will not therefore be appre- 
ciably affected particularly if prices go up. Applying our own 
knowledge and experience of conditions in the Jharia and Eaniganj 
Fields, we would, say that life and productivity will on the average » 



^be almost doubled iii' botli Fields/ This 'estimate contemplates 
■that compulsory : stowing wil^ universal in thick seam's ; • this 
.should of course ' be . the eventual- aim,, ' but it will -not , be 
practicable at fi,rst. As it' 'will usually' be impossible, to say 
whether stowing is being required for safety or conservation, we 
think that all compulsory stowing must be under tbe Statutory 
Authority which should be empowered by law to require stowdng 
for any purpose with assistance from the funds at its disposal. 
The Statutory Authority would ordinarily take action at the 
instance of the Mines Department or on the application of the mine- 
-owner concerned. Though we recognise that the longer stowing 
:is delayed, the higher w-ill be the cost per ton of coal recovered, 
and the greater will be the loss or waste of coal meanw^hile, it will 
not be possible to assist all at once stowing in every mine or seam 
where it is necessary. The organization will have to he built up 
and the operations extended as experience is gained. At first the 
: determining criterion in all cases will be urgency, the urgency of 
the danger or the urgency for conservation against immediate loss 
' of coal. 

250. Extent oe compulsory stowing. — We think therefore 
that compulsory stowing with assistance will have to begin first in 
/areas, conditions and seams — 

(i)* Where there is urgent and immediate danger to the life 
and safety of persons employed, as, for example, in the 
gassy Dishergarh seam. 

(ii) Where there are fires in closed-down collieries, such as 
at Khas Jharia and Kusimda, which are dangerous to 
human life and threaten neighbouring collieries and 
other Valuable property, 

. (iii) Where pillar extraction, though necessary at the moment 
to maintain output, cannot be undertaken because it is 
likely to cause crushing or premature collapse, or likely 
otherwise to endanger a mine, and so to involve serioius 
avoidable waste of coal either in the same seam or in 
adjacent seams. Under this head would come the coal 
which, under Temporary Eegulation 10, cannot be 
worked now because it is under a fire area. 

.(iv) Where coal of commercial or industrial value will bo 
immediately lost or rendered inaccessible in the same or 
adjacent seams, or under railway lines, village sites, 
buildings, roads, rivers, streams, tanks, etc. 

(v) Where, though pillar extraction is not immediately neces- 
sary, areas standing under weak pillars require to be 
stabilised in order to facilitate subsequent recovery with 
or without stowing. 

(vi) Where the formation or strengthening of protective 
harriem between mines or sections of mines is necessary. 
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251. In lulditiun, all collieries wHeii are alreiuiy stowing volun- 
tarity sliouid l)e eucouraged to eontimie and be assisied^ witii efl:eei 
ivuiu the date oii which the cess is imposed, to the exUmI ol; the 
aeiiial eust ui’ extracting, loading ■and conveying sand to ilu* pit- 
iiiuutli. As regards collieries wisliiiig to start stowing voluntarily 
ailer the cess is imposed, they should be requiied to submit their 
ptaus and estimates to the Btatutoiy Authority, aud the latter 
should deeide in each case the most ecj[uitable terms, within the 
above limits oi assistance, on which the stowing should be assisted. 

252. Compulsory stowing with assistance would ordinarily l’>e 

done simultaneously with the extraction of pillars, but it may 
soineiimes be more economic in the long run to assist stowing 
during .first wo^rking. Further, as sand hecomes siipplialde 
geneially and the {Statutory xAiithority is in a iina.i.u.*ial position to 
extern I its operations, the j)iliar and stall metliod may caneeivably 
be suj)erse(led in many seams by a modified method allowing of 
total exti'aetiou. This development should he encouraged where 
it does iu>4 coniiict with safety, but it would be for the Statutory 
Authority to deride how the funds at its dis]>osal can ],)e spent to 
the best advantage iji the interests of safety and conservation. It 
seems clear that, at first at any rate, compulsory stowing must be 
mainly protective. « 

253. Cost of sa.ni)-stow[ng. — The evidence given to us is very 
inconclusive as to the probable cost (per ton of sand used or per 
ton of coal leeovered) of sand-stowing on any considerable scale 
because the stowing plants hitherto installed have been small in 
capacity and limited in range. From the evidence before us and. 
our own experience, we think that a reasonable estimate of the 
average cost of extracting land loading by manual labour, and of 
haulage to the loading-bunker of a distributing I'opeway, would be 
1 anna to annas per ton. AVe estimate similarly that the , 
average cost of transporting sand by iaerial ropeway would be 
between -75 and 1 anna per ton-mile. These figures cover labour,, 
power, depreciation and maintenance, but do not include interest 
on capital, xiss liming that the average distance for which , sand 
will have to be irans])orted (including branches) is G miles in both 
fields, the cost would be 54' annas to 74- annas per ton of sand 
delivered at the colliery. These figures contemplate the excavation 
and loading of sand by manual labour dtiring the dry season wlien 
suifi(*ient sand will be available above water level. As .meclumical 
appliances for this ])urpose, such as pumps or drag-lines, would cmst 
at least twice as much, we suggest that, during the dry season, 
siifticient reserves of sand should be accumulated at convenient 
points on the river bank to cover requirements during the rains. 
The cost of re-loading during that period rvouhl slightly enhance' 
the total cost, hut this would still be less than for mecliaiiicai 
contrivances. It should be added that the above figures do not 
include any provision for royalty or other charge on the sand itself.,. 
This point will be discussed vseparately. 
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. '254. To facilitate; inspections at loading points and,: tlie trans* 
port of niacliiiiery, .stores "and, labour, tlie co,nstr,iictioii of ,eoniiect- 
iiig roads will be necessary and wall bave to be arranged for by 
tbe Statutory Antbority. / As tbe labour force, required. ; will be 
large, it will also 'be necessary to piwide. bus. transport from tbe 
collieries and villages. It should be remembered in . tliis . connec- 
tion that female labour will be available in large quantities as 
soon as women are debarred from underground work after tbe ist 
July 1937. Tbe Statutory Autbority should use this labour as 
niiicli as possible to tbe exclusion of men as this would solve wliat 
will otherwise be lan acute problem and tend to keep the colliery 
labour force contented as a whole. 

256. As regards the average cost of underground stowing 
(including labour, stores, pumping and plant depreciation, but 
excluding interest charges) we similarly estimate this at from 
4 annas to 7 annas per ton of sand. This is necessarily only a very 
approximate estimate as the cost of ibis item imist vary with the 
vertical bead and horizontal Head, tbe thickness of the seam and 
the depth from which pumping has to be done, the latter being 
the greatest factor of variation. In some collieries, sufficient water 
4ydraulic stowing will not be available and will have to be 
a3!®teged for by tbe Statutory Authority. In such eases, pneumatic 
•or mechanical stowung might be found more economical. 

256. Assuming that on tbe average 50 per cent, has been 
extracted in first working, 2*7 tons of sand will be required to 
replace every ton of coal recovered. On the basis of our preceding 
approximate estimates therefore, the average cost per ton of (-oal 
recovered from pillars will vary from Rs. 1-9 to 11s. 2-7. It 
should be remembered that these figures are for complete stowing 
and for transportation of sand for an average distance of 6 miles. 
We are satisfied that partial stowing, such as has been done at 
tbe Amlabad Colliery, will sometimes give quite sufficient support. 
Besides, the cost per ton will be considerably less when jt can be 
distributed over the whole output of a collieiy in wdiich a. con- 
siderable portion of the output is being obtained from galleries 
without stowing. The average cost of total replacement per ton 
of coal raised from virgin areas will be from. 12*8 annas to 
Rs. 1-3-6, again with an average distance of 6 miles. 

257. We are of opinion that the above figures of the cost of 
stowing would be reduced to some extent by savings on timber 
(particularly in the thicker seams), fire stoppings (the necessiiv for 
whivti would praet.ically disappear) and compensation for land, 
buildings and accidents. As regards pumping, the cost would 
undoubtedly be increased as a result of hydraulic stowing because 
the water used has to be pumped out, hut on the other hand the 

make ’’ of water through surface breaks or very heavily-watered 
•overlying strata would be eliminated. Dealing with, such water 
is a permanent and increasing item of cost with present methods, 
the result sometimes being to hamper or prevent dip development 
because pumping charges are above the economic' limit. There 



■would tJioj'efore certainly be ■ a. xunsidem-ble. Ailtiniate sa.vm|^‘ on. 
piiinpiag. Einally,. oiitpxit ■ would be more coiiceutrated ari.d regular 
tliuiigh it would alsod^e less flexible.; Tboiigli our witnesses do .not 
'agree, oae of our members '{Mr,. Mackie) wlio lias long praetioal 
■experience is of tlie opinion tbat tbe. cost of coabgettiiig will also 
ife reduced. 

258. Moyaltt. ON, OR OTHER PAYMENT FOR,/ SAND.— Tile principal 
landlords wlio own tlie sand in tbe Damodar, Barakar and Adjai 
'Rivers are: — , , 

■ (i) the Eamgarh Warcr.s.- Estate in- the upper reaches of the 

. Damodar, 

fii’) tlie Jliaiia Raj Estate in' the Damodar in the Jharia 
^ Field, ■ , , 

: (iii) the Biirdwari and' Pancdikote Estates in the Damodar, in 
the Raniganj Field, 

(iv) the Easimhazar and Ranchkote Estates in the Barakar, 

and , 

(v) llie Biirdwaii and Hetampur Estates in the Adjai. 

According to its representative (W. Eo. 59) the Bengal Coal Co. 
managed ])y Alessrs. Andrew Yule & Co*.) owns sand rights over 
8 miles of the Damodar inaiiily in the Raniganj Field, wljile the 
whole of the Tharia Raj rights over sand have been leased for 
999 years from June 1935 to the Bliulanbararee Coal Co. (managed 
by Afessrs. Bird & Co.) ; the Equitable Coal Co. (managed by 
Alessi's. Macneill & Co.) has been given the right to take sand free 
of charge for stowing purposes from the Panchkote Estate portion 
of tlie Daipodar River. It is apparently settled law that the beds 
of non-navigable rivers belong to tlie riparian proprietors, and 
these proprietors regard sand as a mineral excluded from ordinary 
leases of surface land. S^and has, however, lieen a. practically 
valueless commodity hitherto and is besides renewed annually by 
Xaiiire without auy effort or enterprise on its owner’s part. 
Compulsory stowing will iuti'oduce a big demand for sand, but this 
measure of conservation will be taken in the national interovst and 
llie owners of sand rights should not be allowed to profiteer or to 
sell at such an inflated price as will interfere financially with the 
stowing operations. That this might occur and also that there 
might he speculative purchases of sand rights, such as the 
Bhulanliararee Coal Co. seems to have made, was recognised by the 
G-ove}‘nment of India in the following terms in letter Eo. M76-140 
of tlie 23rd Alay 1921 dealing with the 1920 Committee’s 
proposals : — 

In view, however, of the opinion which the (xovernment 
of India have formed of the absolute necessity of sand-stowing 
in the case of a large numl>er of mines, they are provisionally 
of opinion that steps should be taken at an eajJy date to 
render sand available on payment of a reasonable royalty. 
The demand for sand, which has already arisen in eonseqiienee 
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of tlie very limited ■operations.- whicli have been iiiidertakeiiy, 
has had the effect of induemg.. landowners to put up the price- 
of what has hitherto been ■■looked, on as mi almost valniess 
eoiimiodity ; and there seems little doubt but that, as this* 
demand increases, the price of sand will rise to a xigtire vrliielL 
will interfere very seriously with its use on an extended, 
scale. While ready to allow generous compensation for inter- 
fereiice with private rights, even if they have been of little, 
or no practical value heretofore, the Government of India are- 
strongly of the opinion that the owners of such rights caiiiiut 
he allowed to profiteer to an extent which would seriously inter- 
fere with the production in the national interest of so great 
an economic asset as coal; and they therefore propose to take 
power to acquire fiom time to time, and at such fuiiire dates 
as may he necessary, all sand that enquiry may show to be 
necessary for the due conservation of coal in the llanigiui] 
and Jharia Fields and in their tvesterii extensions, on payment 
of a 1 ‘oyalty calculated on a basis to be fixed with reference 
to the present conditions.' ' 

In dealing with the same subject in letter Xo. 290-YIIM~34:/ Com. 
B., dated the 19th August 1930, to the Government of India, the- 
Government of Bihar said: — 

The task of collecting and distributing the sand should,, 
in the opinion of the Local Government, he undertaken by the 
State. Legislation should be introduced permitting Govern- ■ 
ment to take from the river beds whatevei’ sand is reijiiired 
for sand-stcwiug without acquisition of the river beds or pay-- 
ment to the proprieto.rs. This will ])e the zei/u'ndm\^' eontri- 
butioii to the (.'ost." 

259. The evidence (see W. Ko. 62) shows that the Bhulanbararee' 
Coal Co. paid only Ss. 5,000 salami, and an annual rent of 
Es. 1,000, for a 999 years lease over the sand rights in the whole 
bed of the Damodar Eiver in the Jharia Eaj Estate. The sand is 
to be used for the i^urposes of stowing coal mines only. We think 
that the State would he jiistiffed in taking over this lease wlfli the 
usual 15 per <'ent, premium for compulsory aequisition. As legards 
the general (piestion, the precise methods 1)y wliidi Government 
should counteract any risk of profiteering nr inflating prices is 
a matter for legal advice. One suggestion to us lias been iliut 
Government should legislate so as to provide that no transaction 
aftei' a certain date wull be taken into account in assessing tlie 
compensation to he paid for sand. We are inclined to tliink ihai 
the State should legislate to give the Statutory Aiithmitv the rielit 
to sand supplies for stowing purposes at a fixed aiiiiiial rent per 
acre of sui'fac'e. In the Central Provinces, the Local (xO'Yerninent 
charges only dj annas per acre per year for sand from the TYardlia 
River tr> he used for sand-stowing in tlie Ballarpur Colliery. The 
rate paid should ineltule way-leave fronr tlie; point of excavation to- 
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rOie loadiiig-biiiiker of the distributing ropeway. Surface land 
rreqiiired for staekiag would .he ' .arranged for by the Statutory 
Aiitliority or acquired temporarily by that Aiithority under the 
Laud Acquisition Act. 

260. Financing of coMruLSORy .stowixg. — ITe lia've now to 
-consider liow compulsory stowing for purposes of safety and 
conservation should he iinaiiced. t)iie view put forward by a few 
of our witnesses is that the additional expenditure involved should 
be met 1 )t the colliery companies concerned and that, if such com- 
panies are unable to continue working under this added burden, 
they sliould close down until market conditions improve to the 
extent of ena])ling them to pay for sound mining* methods. We 
,are definitely of opinion that this is not practical politics more 
especially as it would prejudice safety because the mines that were 
shut down would not be inspected and no. one would know wliat 
was going on inside them. Another view is that, as the justifica- 
tion for compulsory stowing is the national interest, the State 
should bear the whole c-ost and distribute it over the whole country. 
'Tliis again is hardly practical politics and is without precedent 
so far as we are aware, (Tovernment would have to obtain the 
neeessai'y funds from the general body of tax-payers, and tliere 
is no justification for penalising everybody in ordei* to bene:^t the 
coal trade and industry, and facilitate its escape from difficulties 

I for which it is at least partly responsible. The opinion of most of 
5 our witnesses, with which we agree, is that the necessary money .J- 
' should be obtained from a general cess on all coal (including soft | 
I coke) and hard coke (unless the coal from which it has been made f 
I has paid the cess already) despatched by rail in and into British 
^'Iiidia. This*ees.s would be collected by the railways as a surcharge 
on railway freight from the party paying that freiglit, and wmuld 
he credited to the Statutory Authority under the same procedure 
as is now followed under the Indian Soft Coke Cess Act Till of 
1929. 

261. AimLiCATiox of proposed cess. — Points that immediately 
■arise are whether this cess sliould be at the same rate on all quali- 
ties of {*oal and wliether it should be applied universally to all. 
-coalfields. As regards the first point, the only alternative vrorth 
considering is two rates (i) on selected and grade I coal, and (iil 
on giade II and grade III coal. The East Indian Eailway (W. 
ISTo. Gfn says that such differential rates could only he collected 
provided the railway staff was not held responsible for determining 
the quality of ('oal in order to fix the correct rate of cess, mine- 
owners being required by law to make a correct dedaratioii of 
quality with a system of certification of despatches worked by the 
Statutory Authorit}" administering the cess. The Bengal-Xagpiir 
Railway (W. 'No. 67) says that it cannot undertake to collect a 
cess at two different rates on two different grades of coal unless the 
Statutory Authority issues a certificate for each wagon of coal. 
It is evident that some check by inspection or otbei«wise would be 
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necessaiy in oixler to prevent .-fraud and evasion by .collieries .pro,,-- 
dueing and selling different grades of ■ coal. , Oollectioii witK 
freights by the railways,'; is obviously, the most econoniical iiietliod. 
of collection, and tlie necessary checks would have to be paid for 
out of the cess funds and would reduce correspondingly the ainoiini 
available for stowing. Besides, there is really no Jiistitication for 
charging; inferior coal a lower rate of cess hecaiise Tables, 1,1, ,,IIh, 
and IT attached to our Report show clearly that the amount oi 
good quality coal mined and sold varies inversely with the prices 
obtained, more being extracted as prices decline, and less as prices 
increase. The figures for three or four years will establish thiS' 
conclusively. 



Jharia coal. 

I Raiiiganj coal. 

Year. 

Percentage 
output of 
superior coal. 

Pitmouth 

value. 

Percentage 
output of 
superior coal. 

Pitmouth 

Talue. 


! 

Bs. A. P. 

. 

Ks, A. P. 

1920 

7h7 

4 10 0 

' ■ ,75-0. 

6 2 0 

1922 

' 59-3 

6 14 0 

,;7P4' 

9 3 0 

1930 

76'9 

3 10 0 


4 0 0 

1934 

77-2 

2 8 0 

94-1 

2 10 0 


It follows that, if a general cess at the same rate increases propor- 
tionately the prices paid for all coal, the result will be a greater 
comparative demand for inferior coal. Again, most of the output 
of inferior coal below grade II is now converted into soft coke on 
which there is already a cess of 2 annas a ton. As we intend that 
soft coke should pat^ a cess of 8 annas to the Statutory Authority 
only, that Authority handing over to the present Soft Coke Cess 
Committee a portion of the proceeds equivalent to collections at 
2 annas a ton, the inferior coal used in maiiiif a c taring soft coke will 
really only be paying an extra 4 annas a ton towards the cost of com- 
pulsory stowing because it takes tons of coal to produce 1 ton 
of soft coke. 

262. As regards the second point, we are aiming at leaving all 
coal producers in more or less the same relative position as they 
are now. It has been suggested to us that there is no jiistifleatiok 
for imposing a cess on collieries which are unlikely to beneht 
from the cess because they can be worked safely and economically 
witlioiit stowing. This is a plausible argument, but it overlooks 
the practical difficulties of differentiation in coalfields siicdi as 
Eaniganj and Jharia, where the collieries often contain several 
seams some of which, owing to their comparative thinness and 
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relative position in tlie, stxiata, do. not need- stowing* wliile t,lie otiier 
comparatively tMck seams do, ; and also because, tiiougli snclx : com- 
paratively ; tMn . seams may not. .need stowing in- tlieir , ordinary 
workings, tliey will need it: in order to. recover coal under, railways^ 
rivers, bnildings, ta-nks, etc. . As regards otlier fields, tke Central,. 
Provinces Government (W> 47) admits' tlie necessity .for- stoxv-' 

ing in the Chanda Field, where the coal in pillars can never Be 
recovered at all without stowing, but says that, as stowing will 
not be' necessary in the Pench ,V.alley Field, the cess should not 
be made applicable to the latter field. Apart from the practical 
difficulties inherent in any such differentiation between fields in 
the same Province, the idea that a cess or any other tax can be 
imposed in proportion to benefit received is nnsound econo- 
mically. All collieries, for instance, have to pay road cess at 
1 anna in the rupee on their net working profits though some 
collieries must necessarily receive much more benefit from the 
District Board roads than others. Besides, though some eollieries. 
■with seams as described above may never need stowing for purposes 
of conservation, they -will benefit by compulsory stowing from the 
point of view^ of safety because there wall be no danger of fire 
breaking into them from neighbouring collieries nor will they be 
compelled to leave big barriers to protect themselves. Finally, it 
wall not be practicable to stow coinpulsoriG at once all eollieries 
where stow’ing is necessary. The Statutory Authority npist pro- 
ceed at first wath primary regard to the coinpaixitive urgency of 
stowang for safety or conservation or both, and the imposition of 
the*cess only on those actually benefited w’ould limit its payment 
to a comparatively few' companies and w'ould render impossible 
any hope of achieving the ultimate aim of gradually extending 
stowang fp all eollieries with conditions that require it. Another 
argument against anything but a general cess is that eollieries 
compelled to stow' either at first or in future should not l)e placed 
at a competitive disadvantage, both as regards price and output, 
wath those not so compelled now nor likely to be compelled later. 
They w'ould be unable to sell their coal if they alone had to pay 
the cess, and there is clearly not much point in evolving big 
schemes in the national interest to make coal safer to w'ork or avail- 
able in largei' quantities, if at the end of all this the coal itself 
cannot be sold. Further State control over woidring methods is 
justified fundamentally in the national interest. Control over 
methods to prevent avoidable waste and enforce efficient and safo' 
w'orkinn must be universal, and compulsory stowing is the most 
generally effective of such methods. It follows that the additional ; 
cost of compulsory stowang should be borne by the wdiole of the 
coal trade and industry. It may be added in conclusion that, if 
the cess is not general, it cannot be passed on to the consumer 
by the producer because the comsumor wall be able to buy other 
coal on wliicli the cess is not being paid. It is essential under 
existing conditions that the trade and industry should not be 
further burdened, but steps should also be taken to protect 
the interests of consumers by some organisation to control output 



and piiees on the lines suggested by ns in paragrapli 330 of 
.Chapter. XIII., ; Filially, a gene.ral cess. , would fm increase 

tlie resources available to the central rationalising body for helping 
the coal trade and industry in the national interest. 

,203. As this question of the applicability of the cess is most 
important and will almost certainly prove controversial, we wish 
to cite, in Bupjiort of our views, the following opinions expressed in 
the course of the correspondence which took place in 1930 in reply 
to Govei’iiment of India letter 'No. M. 955 of the 17th June 1931) 
and which led to the appointment of our Committee : — 

I, In a letter to the Government of Bengal, dated the 31st 
July 1930, the Indian Colliery Owners’ Association said 
that it was opposed to the enforcement of sand-stowing, 
hut added that, if there is to be a cess for compensat- 
ing those collieries wlio have to adopt sand-stowing, it 
sliould cover all coal mined in, and iiiijiorted into India. 
Althoiigli tlie Committee do not agree in the imposition 
of cess, I am desired to say tliat if cess is inevitable, 
it must extend to every Indian coalfield and should be 
imposed on despatches of all coal and c'oke and collected 
hy the railway companies along with the railway 
freight 

II. In a letter of the (itli August 1930 to the Government of 
Bengal, the National AsvSOciatio,ii of Colliery Managers 
(Indian Branch) said that a compensation fund would 
he necessary, and added that this would be provided 
by a cess on all coal and bard coke despatched and 
collected throughout India, by the Kailways otFthe coal 
despatched as detailed in the Eeport of the Coalfields 
Committee (1920) 

III. The Government of Bihar, in letter No. 290-VIIM-34/ 
Com. R. of the 19th August 193G said: The view of 

the liOcal Government on this question is that it is out 
of the question to introduce a system of compulsory 
sand-stowing without relieving the collieries of any part 
of the burden of the added covst of extraction, which 
may be taken to be in the neighbourhood of one rupee 
a ton. It is also useless to impose a cess only on the 
coalfields to which the compulsory scheme will a])ply, 
otherwise the competition of other coalfields would ]>ut 
them out of business. The question must be looked at 
from the point of view of the conservation of an alb. 
India national asset, and consumers throughout tlie 
country should pay the hulk of the cost of the sGieme '■ 
of conservation 

264. AcCOMPANYIN-G , IMPOBT 'D-UTY ■ anb expout beawrack. — 
Continuing tlie general idea of leaving every one concerned in 
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more or less the same relative position, . it will be necessary to 
.aecompuny the cess hj aii equivalent countervailing import dutv on 
foreign c(kl and coke, and an equal drawback on eoui and cuke 
■exported to foreign countries^; 'South Africa would certainly object, 
and might indulge in tariff'or; other reprisals, if anything in the 
nature of a protective import duty were imposed, bur >siie coiiicl 
not, reasonabiy object to a coimtervailing duty of exactiv ilie same 
.amount as the cess imposed on alllndiaii coal, if the proceeds yjf 
the countervailing duty are handed over to the Stanitory Authority 
.as an addition to the cess . funds, then the Statutory Authority 
should pay tlie drawbacks also. If the Government of liidiu 
retain the pioeeeds of the countervailing duty they .should also pay 
the draw]ja(*ks, and tliis would probably be the sinntlesr airaiige- 
inent in pracfiee as l)ot]i transactions would liave To he cundiicted. 
by the Customs Department. 

205. AiMorxT or puoposed cess. — ^As regards the amount of the 
proposed cess, we are of the opinion that 8 annas a ton on coal 

i (including soft coke! and 12 annas a ton on hard coke (assuming 
that 1-^- tons of coal are necessary to manufacture 1 ton of hard 
^ coke) will be the lowest rates likely to provide adequate funds for tlie 
work contemplated at first. An undertaking sliould l)e given I’v the 
Government of India that these rates will remain in foi'ce for tlie 
first three years dui'ing which the work will l>e ex],)lorart^ry and 
experimental. It sinndd be possible, at the end of iliat ])erio«b 
to ascertain derinitely, on the basis of expejicnce su|)pnrted by 
facts* and figures, whether the above rates are loo high or bjo low 
for the objects in view both immediaiely and ultimately. In order 
to guard against any possibility of the available funds beiiig either 
too large ©r too small, any legislation on the subject slsonld ]>ro« 
vide for maximum rates of Ee. 1 and Tie. 1-8 a ton ipspectively, 
and should give the Government of India power to alter the initial 
8 annas and 12 annas rates either way after three years and with 
due notice to the trade and industry. The cess itself should be 
imposed as soon as possible in order that funds may accumulate 
wdiile the Statutory Authority is being constituted and working out 
stntald.e schemes. 

260. The cess sliould he collected by the railways and he paid 
to tliem ])y those who pay the freight. As the prepay men t of 
freight is not usual in the coal , trade, the impact of the cess will 
fall on tlie consumers, hut its incidence will he determined by 
market conditions of demand and supply. Even if tliC wlntle ress 
falls ultimately on the consumer, he cannot reasoiiahly complain 
as lie has been obtaining coal for years at absurdly low -jirii-es, 
and will in^ any event have to pay more for iiiferior ofoal all the 
sooner if tlie good quality seams continue to he worked out at 
the piesent rate. Further, though pit-head value may be raised 
hv^the amount of the cess, the pi’oportional increase in the I'lrice 
paid hv most copsumevs will be much less. According- in 
■figures at pages 8 to 5 of Indian Coal Statistics, Ifiiia '’b the 
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average :j">itraoiitli value :of 'coal was Es. 2-13 pei*' ton in, 1935,, wliile’ 
tlie declared export value was Es. 8-9. Freights per ton from the 
coalfields in the same year were: — 


Baiiway freight for full wagon 
loads at owner’s risk. 

From Eaniganj. 

Prom 

Jiu 



Es. A. 

: Es. 

A. 

To Calcutta 

. 

3 12 

5 

, 2 

To Cawnpore 


7 15 

7 

^'7 

To Delhi 


9 14 

9 

10 

To Lahore 


. 12 0 

11 

12' 

To Bombay 


12 6 

12 

6 

To Karachi 


15 7 

15 

0 


Sea freiglifc in 
December 
1935 from 
Calcutta. 
Es. A. 


To Bombay 6 8 

To Madras 4 2 

To Eangoon . , . , .> . . . 3 12 

To Karachi 6 9 

To Colombo o 2 

To Singapore . . . , . . . . 4 14 


These figures make it clear that freights are always more than,, 
and are sometimes four to five times as much as, the pitmouth 
value per ton. ^ 

267. We have already suggested in Chapter VII that the rail- 
ways should collect the cess without charging any commission, this- 
being regarded as their direct contribution towards the cess funds. 
In addition they will have to pa}^ the cess on coal and coke 
despatched for their use both by private companies and from their 
own collieries. The Chief Mining Engineer to the Eailway Board 
(W. No. 37) said that he does not expect any practical difiieultv 
in realising the cess on these despatches and crediting the proceeds- 
to the Statutory Authority by book transfer. 

268. We are of opinion also that the landlords should contri- 
bute directly to the cess because the life of their properties will 
be increased, royalties will be paid to them on coal which would 
not otherwise be worked, and the State will, h}- controlling methods 
of working in various ways, assure the proper working of their 
mines. We suggest that all landlords should pay 10 per cent, of 
the royalties actually received by them each year. Where no 
royalties are being paid because the royalty rights liave been 
acquired by the mine-owner, or where only a dead rent is being 
paid, it should be assumed that royalty-rights are worth 4 annas 
a ton on coal despatched less dead rent, if any, and 10 per cent, 
should he paid on tlie net amount. In order to facilitate collec- 
tion by the Statutory Authority in both cases, every mine-owner 
should be required to submit to the Statutory Authority by the 
20th April of each year a statement showing the despatches of 
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coal by rail cliiring tke previoiis -financial . year, tlie name of the’ 
landlord or landlords, and tlie amounts of royalty and dead rent’ 
paid to each, landlord. . The, Statntory Ant'iiority will issue demand 
notices on tlie basis of these statements, yerified as that Authority 
may coiisider': necessary, and. the amounts due will be realizable 
as public demands if not paid by the 1st September of each yean. 
It is most important also that,- whatever ma. 3 " he fixed as the contri- 
bntion which should be 'made direct!}' -i-o the cess funds by landlords,, 
it should be laid down b}- law that this contribution will be* 
payable b\’ the landlords themselyes irrespectiye of such terms in 
existing leases which say that anj'^ taxes, cesses, or other demands 
imposed hj Goyernment or anj^ local author it}" in connection with 
the leased property will be payable by the lessee and not by the 
lessor., 

269. Finally, there is the question whether Government should 
contribute to the cess funds. Where, as in the Central Provinces, 
the Local Government owns the ininerals, it will contribute to the 
cess funds as a landlord. Elsewhere, and particularly in the more 
important llaniganj and Jharia Fields, the Government of India 
contribution should take the form of paying for the extra staff to 
he proposed later for the Mines Department, for part of the 
permanent staff of the Statiitoiw Authority, and for research to‘ 
the extent pi'oposed in paragraph 343 post. In additioiv, all plant 
and machinery for stowing purposes, imported by, or under a 
certificate from, the Statutory Authority should he allowed into 
tl>e country free of import duty. We contemplate of course that 
such material woidd as far as possible be purchased from manufac- 
turers in India provided its qiiality is as good and it is available 
when required. 

2T0. Extent of Assistance.— The next question is the extent 
to which assistance should be given to collieries required to stow 
for .any reasoji. The word ^‘‘ compensation has been used in this 
coniieetioii , but it should be made clear that assistance or com- 
pensation is necessary not because mine-owners are entitled to it 
on the ground that their right to win their coal as they please is 
being restricted, ])iit l)eeaiise compulsory stowuiig would — 

(i) place the stoAving collieries at a competitive disadvantage 

and might drive them out of the market, and 

(ii) affect some stowing collieries more than otliers according 

to distance from the sources of stowing material. 

Our main object is to make stowing an economic proposition having 
regard to the extent to AA'hich coal has been extracted in first work- 
ing, . but without allowing the assistance to tip the scale into 
financial gain. If the assistance extends as far as free supply of 
sand at the colliery, tlie administration of the cess Avould be simpler 
and clieapei'. stowing could be done on a larger scale, more coal in 
pillars could be recovered, and greater stabilisation could be 
achieved. It has been suggested that many mines would be unable 
to stow economically with this amount of assistapee and ivould have 



io sliut do-\vn. We are inclined to agree tliat, if iliis Avere to ])appe 3 i 
to any great extent, tlie potential danger niight be iiiereased l ather 
tliaii diminished, bnt this could be counteracted if, as we suggest 
later, the Statutory Authority were empowered to take orer siudi 
properties and either work them itself or transfer them to others 
willing to work them. We do not, however, expect that siirdi cases 
will be ntiijiieroiis, or will occmr at all among* the larger companies 
which control about 85 per cent, of the output of good (piality coal. 
:Some conipanies are already stowing without any assistance, partly 
because they can distribute the cost over the rest of their out]>ut, 
and partly l^eeause thet'^ Lave other valuable seams which are wortli 
saving for the future. Finally, prices have already risen owing to 
shortage of supply, and will, in our opinion, continue to }*ise < 3 wiiig 
to decrease of output due to (i) control of first working, seetion- 
working and depillaring, (ii) compulsory stowing, and (iii) the 
withdrawal of female labour. We think therefore that the assist- 
;ance given out of tlie cess funds should not extend beyond the supply 
of free sand at the colliery for the first three years when the eight 
•and twelve anna cess rates are in force. After that the jiosition 
•should he reviewed in the light of experience, accomplishment and 
general results, but we anticipate that, if further assistance is 
then considered necessary, the cess rates will liave to he increased. 

271. If our arguments in this connection do not jrrove conclu- 
sive and some additional assistance beyond free sand-supply is 
.considered necessary, we think that such assistance should be 
related only to the cost of putting the stowing material in place 
underground (including overhead charges, depreciation on plant, 
repairs and replacements) excluding the cost of pumping. Uf our 
previous estimate of 4 to 7 annas per ton of sand for th'e whole 
■.cost of underground stowing, about 1 to 5 annas represents 
the cost of pumping. As the- continuous and ultimate saving on 
pumping will he far greater than the cost of puniping during stow- 
ing, no assistance should be given so far as pumping is eoneerned. 
This would reduce the further assistance on the average to about 
3 annas per ton. of sand put in or about 8 annas per ton of coal 
removed. We do not think that the whole cost of this part of 
underground stowing should be paid or refunded because the 
c-ollieries that will need most assistance in this respect are those 
which have worked least satisfactorily and extracted the largest 
percentage during first working. The best plan, therefore, would 
be to have a flat rate based either on the sand put in or the coal 
taken out. Such a flat rate would cost the cess funds less and 
w^ould also be an incentive to collieries to do the required stowing 
as. cheaply as is consistent with eflicieney. The data before us are 
not sufficient to enable us to say what the flat rate should be, 
and this must be left to the Statutory Authority- to fix after making 
encpiiries with that object in view. The flat rate so fixed should, in 
our opitiion, l)e per ton of sand stowed and not per ton of coal 
1 ‘ecovered. Evasion will be possible on either basis, but, after 
considerable discussion, we have come to the cnmdusiou (hai the 
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sand, basis is tlie:..' better , of 'tlie- 'two on tlie wliole. Iii' fixing tlie:' 
anioniit 'of tlie, flat rate^, -tlie. Statutory, Aiitliority siioiild, see r 

(i) that collieiies which ha'Te .extracted a comparatively larger 

, percentage, in ' 'first workings, or^ robbed ,p,illars , and.' 

galleries subsequently, do not receive the same propor- 
. tioiiate assistance- as those' which have extracted a sound, 
mining percentage and have not indulged in practices 
which have lessened stability and made the recovery of. 
pillars more difficult and dangerous; and 

(ii) that uoi colliery is either able to stow at a profit or is so 

much hiirdeiied as to make further work prohibitive. 

272. In addition to such assistance as may be decided on, the- 
Statutory xiutliority should also he able to make advances, when 
such advances are shown to its satisfaction to be really necessary, 
for the pnrcliase of pipes and plant by collieries where stowing has 
been ordered. These advances should be a first charge on the 
property coiKurued, should he recoverable within three years from 
the first working of the plant, and should bear the same rate of 
interest as the Statutory Authority has to pay for the acconi- - 
niodatioii in the money market or from the Government of India.. 


CHAPTER XI. 


Proposed Statutory Authority. 

273. Functions of Statutoby Auxhobity, — S everal references 
Fave been made to a proposed Statutory Aiitliority, and we liave 
now to consider wlxat tlie functions of that Statutory Authority 
.are to be and how it should be constituted by law. We have 
.adhered to the term Statutory Authority in our report because 
it was used in our questionnaire, but any authority constituted by 
law is a statutory authority, and the designation of our Authority 
.should therefore be Coal Conservation Authority. Its headquarters 
should be at Dhanbad and its principal functions to begin with 
.should be : — 

(i) Administration of the cess and all arrangements for 

excavating and transporting sand to the collieries — see 
Chapter A. 

(ii) Control over all compulsory and assisted voliintaiy stowing 

wliether for safety or conservation — see (Jliapter X. 

(iii) Control over section-w’orking of seams or parts of seams 

— see paragraph 209 of Chap ter IX and paragTaph lOU 
" of Chapter VIL 

(iv) Control over depillaring— see paragraphs 211 and 212 of 

Chapter IX. 

(v) Control over rotation of working— see paragraph 213 of 

Chapter IX. 

(vi) Control over measures to extinguish or circumscribe exist- 

ing fires ill closed-down collieries which are dangerous 
to life or property— see paragraph 250 of Cdiapter X. 

(vii) Control over new leases within the limits stated in para- 

graph 139 of Chapter VII. 

(viii) Control over amalgamation of small properties, adjust- 
ment of irregular boundaries, transfer of isolated coal- 
bearing areas which cannot be conveniently worked fioin 
. the parent property, and treatment of abandoned niines 
— see paragrapiis 331 to 337 of Chapter XIII. 

(ix) Direction of research — see paragraph 343 of Chapter XIII. 

274. CoAu OF COMMURCIAU OB iNi)u$TBiAL VALUE, — Speaking 
generally, coal of industrial value is coal which has value in use 
as fuel, and coal of commercial value is coal which has A-aliie in 
exchange as a marketable commodity. Various more precise defini- 
tions were suggested by some of our witnesses, while others said 
that no comprehensive definition was possible nor would be of 
practical use. One witness said that coal of commercial value is 
coal which can be raised or sold at a profit; another said that it 
is coal now in demand as a trading commodity or likely to be so 
in the not distant; future in the light of present knowledge ; anoiber 

( ) 
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-defined it as all coal wliicli can be., worked nt. a profit, under normal' 
•trade conditions, anotlier' as any ■■seam of .coal over.; four,' feet thick 
which has previously been mined . and , sold in . the, open^ market, 
and yet another said that it. was. -any coal which can be used as 
fuel to-day, to-morrow or at any time to come. The criterion of 
'.exchange value at a profit is not conclusive because nobody would 
suggest that good quality coal in an area from which there are no 
•transport facilities has mo value merely because it cannot be worked 
.and sold at a profit until such facilities are provided. We agree, 
however, that a [)ermaneiit definition of coal of commercial or indus- 
trial value is difficult because coal which can be profitably worked 
or used at one time may not be saleable or usable at another. A 
transient definition is also difficult because coal wffiich is com- 
mercially valuable in one place cannot be sold in another, while 
even in the same localitv^- one mine-owner can win and sell coal 
which another mine-owner considers worthless because he has other 
-coal which he can work more profitably. A definition would be 
of great assistance to a Statutory Authority which has to decide 
how’, when and where coal is to be won in depillaring or section- 
working or adjacent seams, and any such definition should evidently 
subordinate the commercial point of view to national interest end 
mining possibilities. In India to-day, coal of a quality noj;- better 
than grade III is being raised and sold profitably in the Central 
Provinces because of its geographical advantage in the markets 
of the Bombay Presidency. The Statutory Authority will, how- 
ever, "be concerned mainly with the BaniganJ and Jliaria Fields 
wTiere the greatest danger and the greatest avoidable waste occur. 
In these Fields, coal below grade II in quality has very little 
eomrnercial or industrial value at the moment, but we consider that 
on tlie whole it will be better not to attempt even a transient 
definition of coal of eommercial or industrial value, leaving it to 
the Statutory Authority to decide each case with reference to the 
particular circumstances including safety, and with reference also 
to the time at which the decision has to be taken. 

2To. Statutoey Axithority and the Mines Department. — The 
1920 Committee suggested that there should be a Mines Department 
for safety and a Coal Conservation Department for conservation, 
both to be under a Controlling Authority consisting* of a Board sit- 
ing in Calcutta. We do not approve of this arrangement and think 
that tlie Chief Inspector of Mines should continue to control the 
Mines Department without any other authority between him and 
the Government of India. As the duties and responsibilities of 
the Mines Department wall be increased appreciably if our pro- 
posals regarding principles of first working, more detailed regu- 
lations, etc., are accepted, w^e consider that the Statutory Autho- 
rity, with the functions suggested above, should be quite distinct 
from the Mines Department. At the same time, w^e consider it 
essential that the Chief Inspector of Mines should be a member of 
the Statutory Authority and that the Mines Department 
(sirengthcned for this and other purposes) should be the executive 
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agency of tlie Statutory,,: Aiitkoiitj- .so far,' as . all imdergroiojcl 
operations are eoneerned, tlie.Alines.liepaidiiieiit would report 
on all eases before tlie Statutory Autliorit^^ witii reference to uiider- 
gToiind conditions, would bring to tie notice of the Statutory 
Aiitiiority relevant cases wliieh are not brouglit before it by ilie 
mine-owner concerned, would see that the orders and direkdons 
of the Statutory Aiithority affecting underground work are carried 
out promptly and efficiently, and would inspect underground stow- 
ing arrangements and satisfy the Statutory Authority that ihe- 
stowing itself is adequate and properly done. 

2Tb. PowKiis or Statutoey Authoeity. — We strongly recoin- 
ineiid that the orders of the Statutory Authority should be final 
as regards all its functions. The only possible appeal would be 
to the Ctovernment of India who would have to appoint a Com- 
mittee or other similar body to hear such airpeals. That appellate- 
body, eyeii if it were a permanent one and not appointed for 
each appeal as in section 11 of the Indian Mines Act, would have 
to be constituted with an administrative or jtidicial CjovernBieiit 
officer as chairman and with mining engineers as members, and 
the position would evidently not be a satisfactory one so far as the- 
Statutory Authority is concerned. We do not suggest of course 
that the Statutory Authority should decide important issues sum- 
marily or without fully hearing the parties concerned. Further, 
the Statutory Authority would always have inherent power to* 
revise its own orders if new facts or new grounds were put foiAvard.. 

2TT. As regaj'ds the enforcement of its decisions in connection, 
with the functions allotted to it, the Statutory Authoiity should 
have the same legal powers, with the same penalties attaching ta 
active contravention or passive disobedience, as the Mines Depart- 
ment lias or will have so far as orders about safety are concerned.. 

278. Constitution of Statutory Authority. — The first ques- 
tion in connection with the constitution of the Statiitoiy Authority 
is whether it should be a representative or an .expert body. If 
the Statutory Authority were representative, the following interests, 
could claim re])reseutation, namely. Government, the Mines 
Department,, the Geological Survey, the Eailway Board, royalty- 
receivers, mine-owners, colliery managers, labour and consumers. 
Some of these interests are represented by various Associations all 
of whom would have to be consulted, while consumers is a 
general term covering railways, iron and steel industries, shipping 
firms, and other industries such as cotton, jute, etc. A fully repre- 
sentative body would therefore be very imwield}^, and most of 
the members would be concerned primarily with the particular 
interest they represented rather than with national and mining- 
interests. it is because the Government of India saw little or 
no prospect of unaiiiinity among those interested on the important 
issues involved^ that our Committee is an expert and not a repre- 
sentative one. 
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2T9.' We are tlierefore definitely in favour of an ' expert Statii“ 
tory Autliority constituted as follows : — 

, : " (1) an independent Cliairman, 

' (2) tfie GMe£ Inspector bf Mines,. 

: (3) ' one commercial expert, 

. .. V (4) tiiree mining experts, 

with. 'power to co-opt the Birector of the Geological Survey or the 
Gkief Mining Engineer to the Bailway Board, or , both, when 
the Ghairman considers this necessary. 

2S0. As regards the independent Ghairman, the choice lies 
between a mining engineer from Great Britain with no direct or 
indirect connection with mining interests in India and a senior 
official of administrative experience, used to determining disin- 
terestedly the balance of advantage betvreen conflicting views in 
matters of public and private importance, trained to putting the 
public interest above other considerations, and accustomed to 
arranging practical compromises under expert advice. Of the 13 
witnesses who were questioned specifically on this point, 10 were 
in favour of an official Chairman, while 3 favoured an expert 
Chairman. As a mining engineer from Great Britain would have 
no knowledge of the people or the peculiar mining conditions, we 
are definitely in favour of an official Chairman of the type indi- 
cated above. The rules of business of the Statutory Authority 
shoulfl give the Ghairman a casting vote at meetings and should 
confer on him the authority (i) to dffi^ of unimportant cases 
and routine matters, and (ii) to exercise all the Statutory Autho- 
rity's pmvers regarding the carrying out and enforcement of its 
orders as S body. 

281. As regards the Chief Inspector of Mines, a few’ "witnesses 
suggested that the Statutory Authority should be independent of 
the Mines Department, but, of the 16 witnesses who were orally 
examined on this point, 13 said that the Chief Inspector of Mines- 
should be on the Statutory Authority. The principal reason for 
this is that safety and conservation are very nearly allied, and 
that it will usually be difficult in practice to determine whether 
compulsory stowing is necessary in the interests of safety or of 
conservation. Tiiere is no doubt that measures which increase 
safety also improve conservation, and that measures which make 
for conservation also make for greater safety. We think therefore 
that all compulsory stowing, whether for safety or conservation,, 
should be looked after by the Statutory Authority, and that it 
is essential that the Chief Inspector of Mines should be a member 
of that Authority, especially as the Mines Department is to 
be responsible for the underground operations in coiiiieetioii 
with the conservation and stowing orders of the Statutory Authority. 
It should be provided that, if the Chief Inspector of Mines is 
unable to attend any meeting of the Statutory Authority, he will 
be able to depute a senior officer of his Departn^ent to take his- 
place w’ith full pow’er to discuss any subject and record a vote.. 

L 



.282. ..As regards, tke com.i3ae'reial expert, we tliiiik tkat he skonkl ., 
be selected for each, meeting bj the Chairman ;. from' a. panel; of, 
5 such experts with wide knowledge and experience of the coal 
trade. The .pa,nel" should he -appointed^ for three yearS' ,'by .' the ,{xov« ..: 
ernmeiit ' of . India after snch consnltation wdth ' the co.m.inerciai 
interests ;coii,cerned as may he considered necessary. These com- 
niereial experts shonld, however, be men of real standing in the 
coal world and, preferably, partners in their respective firms. 

283. As regards the mining experts, there should be a similar 
panel of 10 iiiining engmeeis appointed for three years by the 
Ooveriiment of India and selected from among mining engineers 
having wide knowledge and experience of the Indian coal industry. 
The three members to sit at each meeting of the Statutory Autho- 
rity would he selected bt the Chairman with reference to the 
questions for decision and excliidiiig any member connected with 
the interests directly aifected. 

284. Salary and allow’ ances. — As regards the salary and 
allowances of the iiienibers of the Statutory Authority, the Chair- 
man should be a whole-time officer and should be paid by the 
Government of India. He should be of the standing of a Com- 
missioner or senior District Officer and should receive an allow’ance 
in adf]j.tion to liis grade pay sufficient to permit of his remaining 
in the post for at least three years. It is the first three years 
that will be the crucial period in the life of the Statutory xiuthority, 
and we strongly recommend that the officer appointed as its first 
Chairman should be carefully selected, adequately remunerated, 
and required to serve, barring unforeseen accidents, for the whole 
three years. The other members, except the Chief Inspector of 
Mines, would be paid a fixed iee flus fcst class traveling allow- 
ances for attending meetings, their fees and allowances being paid 
out of the cess funds. 

285. In addition, the superior staff of the Statutory Authority 
should consist of a Secretary with accounts experience and so3ne 
knowledge of finance, and a qualified Hope ways Engineer, The 
Ropeways Engineer will be essential if aerial ropeways are 
to be the principal means of transporting sand to the col- 
lieries. These two officers should be appointed by the Gov- 
ernment of India on Rs. 1,000 — 100 — 1,300 on three-year con- 
tracts with six months’ notice and an option of renewal on either 
side. Such sxibordiiiate staff as may be necessary for office, sur- 
veying or other purposes will be appointed by the Chairman and 
paid out of the cess funds. All travelling allowances of the siipe- 
xior staff at the usual rates under the Eundainental Rules should 
.also be paid out of the cess fundSi 

286. vStaef of the Mines Depahtmext. — We are further of 
opinion that the present staff of the Mines Department will have 
to be increased. The responsihilities of that Department have 
increased appreciably in recent years, and we are suggesting in 
ibis Report a considerable further addition to those responsihilities. 
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It is not' ihiigIi use having general principles of 'first workingj,.. 
•control of section-working and depillariiig, and a complete set of 
regulations^, if the responsible 'Staff is not adequate to the work' 
^of seeing that these yarioiis' measures of control are .actually carried 
<o lit and enforced where ■ necessary. We have consulted the Chief 
Inspector of Mines in this connection and agree to the following 
.'proposals put forward by him: — 

287. The present sanctioned superior staff of the Mines .Depart-- 
ment is as follows : — ■ 


1. Chief Inspector. 

3 ^ y Three Inspectors, one in charge of each Circle and one 
^ J additional. 

5. One Electric Inspector, 

■6'.; 


i . 

8 . 

9- J 
10 . 
11 . 


fFour Junior Inspectors. 
Two Assistant Inspectors. 


It is suggested that this staff should be increavsed to -* 

1. Chief Inspector. 

2. l)epiity Chief Inspector. 

3.1 • ■ 

4. ^Tliree Inspectors. 



■S. One Electric Inspector. 


8 . 

9. 

10 . 

ai. 

12 

13 . 

14 . 

15 . 

16 . 
■ 17 .'; 
18 . 


^Six Junior Inspectors. 


y Six Assistant Inspectors. 
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;Tlie' gTouiid3. oa;wMcfi ;tMs, increase of staff is Justified are : — 

: Tffe mining' legislation diiring tlie last year or. two, and' 

; tlie probable additional legislation in tlie near future,/ 
: will necessitate additional staff to cope witli. .tlie: ^ extra. 

: . ■ work involYed, ■' 

(&) Tbe ' regnlations to. deal with the coal-dust problem will, 
impose additional duties on the Inspectorate, For 
example, . Inspectors may have to collect, and perhaps 
analyse, samples of coal and stone-dust, so as to provide- 
a check on the analyses done by mine managers. 

(e) Owing to the great increase of fires in the coal mines of 
both Circles, the work of the Inspectors has grown 
tremendously. -Instead of tw'O " Circles, the miiies of 
British India should be grouped into three Circles w'ith 
an Inspector in charge of each. It may be added in 
this connection that we shall suggest in Chapter XIT 
that the Mines Department should inspect the Central 
Provinces mines with reference to the Government leases 
as well as regards safety. 

(d) The Mines Department will have to undertake appreciable 

additional work in connection with the functions of the 
Statutory Authority, Por example, most of the appli- 
cations for assistance in the matter of stowing will have 
to be investigated by the officers of the Mines iTepart- 
meiit; they will also have to conduct all underground 
inspections in connection with eompiilsory sand-stowung 
and control over depillaring, section- working, etc., and 
to supervise the operations in connection with fires in 
closed-down collieries. 

(e) The work of the Chief Inspector has grown greatly in the 

last few- years and it is considered that a Deputy Chief 
Inspector is now necessary. This officer w’ould be able 
to deal with much of the routine work at the head office, 
deputise for the Chief Inspector wffien the latter is on 
tour, assist in the w'-ork of the Statutory Authority, and 
generally relieve the Chief Inspector so that the latter 
would be freer to deal with the major problems of safety 
and conservation that mnst continually arise. 

(/) With three Circles, there should be not only an Inspector 
for each, but also two Junior Inspectors and tw'o Assist- 
ant Inspectors. The Chief Inspector should determine 
tbe responsibilities of these Junior and Assistant Inspec- 
tors in the manner described in section 5 of the Indian 

288. The surveying staff and the clerical staff of the Mines 
Department will also have to be increased probably, xidditional 
work is to be undertaken in connection with the surveys of barriers' 
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lietween rain es and tile siirveying’ staff- will also be required for 
iiiidergromitl work in comieetion 'with comp iilsoiy^ stowing. 

289. Salahy or CHiEr.,.lNSFECTOE, or Hines.— We are , of opinion, 
also rliat^ eonsideriiig Ms great responsibilities, and tlie greater 
responsibilities that are to be imposed on liiin by tlie proposed 
legislation and .regulations, the pay of the Cliief Inspector ' of 
Mines sliould be increased. His , mazinmm payhs now Es. 2,500 
.and we tbink that this sbonld be raised to Es. 3,000. It' is. not 
fitting in our opinion that the ' head of an .'all-India Department 
-shoiilcl be paid less than the Chief Mining Engineer to the Railway 
..Board and various other heads of ; Departments with, no greater 
responsibilities. 




CHAPTER XII. 


Cliaiiges in the Act and Regulations. 

290. The Ixdiax Mines Act, — ^We Ixave already remarked oa. 
tke fact that almost eyery y^itness agreed to tlie so-called ‘ ^ panic ’ 
legislation and. regulations of 1930 being made permanent. We 
also suggest tliat certain amendments skoiild be made in tbe* 
Act in paragrapli 59 of Cliapter IV and paragraph, 345 of Chapter 
XIII. Section 19 (l-A) {a) only empowers the t%ief Inspector of 
Mines to prohibit the extraction or reduction of pillars under certain 
circumstances, but does not empower him to require protective- 
measures to be taken where instability of pillars or adequate barriers’ 
exist, and safety of life is in danger. We consider that this sub- 
section should be amended to give the Chief Inspector power to- 
require stowing or other protective measures to be taken to ensure 
safety either of life or of the underground workings or of the 
surface on which are situated roads, rivers, large tanks or reservoirs- 
or buildings, not belonging to the mine-owner. On passing such 
an order on any mine-owner, the Chief Inspector would send a copy 
of it to the Statutory Authority, and that Authority would then take* 
the necessary action to assist stowing within the limits suggested 
in Chapter X of our Eeport. As- regards section 19 (l-A) (5), this- 
will no longer he necessary if principles of first working are laid 
down by regulation as suggested in paragraphs 203 to 208 of 
Chapter* IX. 

291. The Regulations. — There are now Permanent, Tempolary 
and Supplementary Regulations, and .all these, with the additions- 
and alterations suggested below and in Chapter IX of our Report,, 
should be grouped together into one compact set of permanent 
regulations arranged under suitable headings or chapters. It may 
be said that the regulations will become unnecessarily numerous, 
but we do not share tliis opinion because there can be little doubt 
that many accidents in Indian mines have occurred owing to errors 
of judgment. Such regulations allow less scope for errors of judg- 
ment and tui'ii them into infringements of a legal requirement 
which should be known to the management. In this conneetion, 
we may quote also what His Excellency the (xoveriior of Bihar 
said at the last annual dinner of the Mining and Geological 
Institute of India : — 

But I cannot follow you when you protest at the number- 
of sections, regulations and bye-laws applying to the adminis- 
tration of coal mines. For surely at least 90 per cent, of 
these are superfluous for the mining engineer running liis show 
on proper lines. They cover only procedure that he would 
adopt in any case. ^ ^ ^ There may be 153 

regulations to which the mines manager must conform, but 
the Indian Penal Code contains over 500 sections, descriptive* 
of criminal offences and their punishment, to which ei'ery one* 
of us here must conform. Yet the normal well-behaved man! 
never has reason to know of their existence.^ ^ 

( 150 ) 
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Tile same idea lias been put in another way bj the Inspector 

of Mines (W, ISo. 3b) in his evidence : - — 

The number of orders which it is necessary to issue would 
be greatly reduced if permanent regulations existed, such as I 
have suggested in my reply to Questions 19^ Wy 22 and 22.. 
Tor example, with such regulations, orders under Section Id 
(l-A) would hardty ever be necessary. If such regulatioiis 
had been framed 10 or 15 years ago, not only would orders 
under Section 19 (l-A) have been unnecessary, but many of the 
orders under Section 19 (1) -and 19 (2) would also have been 
unnecessary — e.g., those orders referring to danger of 
collapse 

Ilegulations such as I have suggested are the proper way to 
tackle dangers. Whenever, a possible danger can be guarded 
against by regulation, that should be the method applied. 
The primary duty of the Inspectorate in Great Britain, as it 
should be the primary duty here, is to see that regulations 
are carried out. 

The reason why it is hardly ever necessary to issue orders 
in Great Britain is that the regulations there cover very fully 
the known dangers in British mines . The regulations at 
present in force in this country do not cover aii tiie known 
dangers nor do guard against the fundamental pause of 
bad working. I would plead very strongly for tlie early intro- 
duction of regulations, such as I have suggested in my replies 
io the various questions, as without them the position of the 
Inspectorate in this country is an unenviable one. It is, in 
my opinion, an absurd position at present that so many orders 
are considered by the Inspecteate to be necessary and the fact 
that fliey are deemed necessary cries out for additional regula- 
tions which will reduce that necessity veiy considerably, 

I do not suggest that any of the powers under Section 19 (1), 
(2) and (l-A) should be removed or curtailed. They are all 
necessary and will be necessary as long as mining goes on, biit 
the necessity for the exercise of them should be reduced to a 
minimum by the introduction of regulations for known 
dangers wherever possible.’’ 

Regulation 2.— Ventilating district. — The term ventilating 
district is used in Regidatioii 125, in T emgomrg Regulation 5 
(INTotifi cation ISTo. 1055) and in the Temporarg Regulations 11,. 
13 and 14 of Notification No. M955. 

In the British Act a definition is given in Section 122 and,, 
as the term is used in five places in tiie Begxilations under the 
Indian Mines Act, we recommend that a definition similar to that 
in the Britisli Act be adopted. That definition is as follows:- — 

Ventilating district , means an^^ part of a seam having an 
independent intake airway commencing from a main intake 
airway and an independent return airway terminating at a 
main return airwa}^.” * 
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Re^iilation- IS . — In oiir questionnaire, Question 60 referred to 
tlie desirability of requiring surface buildings, etc., to be sliown 
on tlie plan of underground workings. At present Regulation IS 
(»3) requires tbe niaiiitenance of a separate tracing of a plan sliowing 
all surface features, and Regulation 15 ■■ (2) .requires all railways, 
roads, rivers, streams and reservoirs to be shown on tlie underground 
plan. In a mine in wliicli pillars are being extracted, it is essen- 
tial in tile interests of safety to sbow on tbe underground plan, 
and also on all tracings of the underground plan wliieli are 
used in the mine, all buildings on the surface. 

In Eegulation IS (2) -we recommend that the word ‘'and’’ 
where it occurs between '' streams ” and '' reservoirs ” should be 
deleted and replaced by a comma, and that after the word 
reservoirs ’’ should be added and all surface buildings 

As all tracings and prints of plans must be certified by a 
qualified surveyor to be correct copies of the plans from which 
they are made, all tracings of the iinderground plan which are 
used in the mine would therefore show all buildings. 

Regulation 2S . — We recommend that an addition be made to 
this regulation to require the manager of a mine to re-autliorise 
all persons, to whom it is necessary to give authorisations, at 
intervals of 12 months. The ground for this recommendation is 
that it is often difficult for a manager to produce copies of all 
authorisations when required, particularly when an authorised 
person has been employed for many years. 

Regulation S3 . — In Question S 8 of the General Questionnaire, 
the question at issue was whether Regulation S3 should be amended 
so as to require that the two shafts or outlets to every mine or seam 
at work should be within the leasehold of the mine or that, if the 
two outlets are in adjacent mines, the same manager should be in 
charge of both mines. The Legislative Department of Governiiieiit 
of India gave an opinion on the 8th August 1936 that both the out- 
lets need not he within the limits of the mine whatever those limits 
may be. It was considered sufficient if there are in point of fact 
such separate outlets to every seam whether within or without such 
^ limits. The Chief Inspector considers that it is unsound practice 
to permit the second oxitlet of a mine to be in an adjacent colliery 
unless both outlets are under the control of the same manager. 

It is suggested therefore that the following be added as Regula- 
idon S3 (1-i.) : — 

Such shafts or outlets shall be within the boundaries of 
the mine. Provided that, where one of the outlets is within 
the boundaries of an -adjoining mine, both mines must be under 
the jurisdiction of the same manager.” 

Regulation 70 . — ^Tt has been suggested to us, and we agree, 
that a regulation should be issued requiring old workings in gassy 
mines, and particularly places in which inflammable gas may 
accumulate, to be examined once a week by a competent person 
and the results recorded in a hook kept at the mine for the 
purpose. 
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292. PllECAITllO]s^s., 'AGAINST ■ — We are of opinion 

that the existing regulations and bj’-e-laws regulating* coal-dust 
should be examined with a.xiew.to their consolidation and possibly 
more stringent application. It is desirable to unify the precautions 
against coal-dust by suitable regulations; and the various codes of 
bye-kws wJiieh have been introduced at mines should then be 
withdrawn. 

293. Up to the present the bye-laws in force have recpired the 
treatment of coal-dust on haulage and tramming roads, travelling 
roads, airways and working places, but they have not, as a general 
rule, required treatment of coal-dust within a 55one extending from 
the working-places for a specified distance. The conditions in 
Indian mines are different to those in the majority of British mines 
where the longuvall system of working is usually adopte<], while the 
roadways connected to working faces are limited in number. The 
pillar and stall system as practised in India results in many miles 
of galleries; in some large mines as much as 120 miles of galleries 
exist, and in these galleries coal-dust is deposited. Although access 
to extensive areas of pillars and galleries is usually prevented by 
:stoppings built to conduct the ventilation to working parts, the 
stoppings are usually of fiinisy construction and an explosion, even 
mi explosioji of small force and extent, would be capable of destrojr. 
ing th.em ; unless tlie coal-dust in the workings behind the stoppings 
has been treated, ])ropag*ation of the explosion by coal-dust •through 
^extensive areas of the mine would be likely to ensue. 

2|)4, In South Africa, where the general system of working is by 
pillar and stall, the regulations require that, in every ventilating 
district of a fiery mine, a protective zone at a distance 3iot exceed- 
ing 300 feet from the working face shaU be maintained. The 
protective*zoiie must be safeguarded againsT explosions by adequate 
watering or stone-dusting so as to separate effectively the ventilat- 
ing district from the main return airways, adjacent districts and 
-disused workings. In addition to the protective zone, haulage 
roads and airways have to be treated in a similar manner. We 
recommend therefore that, in addition to the treatment of haulage 
and tramming roads, travelling roads and airways, a protective 
zone of a prescribed width from any working place should be speci- 
fied in the proposed regulation. We are also of opinion tbat the 
regnlations for the treatment of coal-dust wliich we recommend 
■should require regular and systematic sampling and testing of the 
'dust within the area and the roadwa 3 ^s where precautions are 
•prescribed. 

295. The proposed regulations should be made applicable to all 
mines in which the use of safety lamps is required by present 
.Permanejif Eegidation 123, 

Reg-ulafion 76\ — Question 39 of our Questionnaire referred to 
ihe desirability of amending Regulation 76 so as to require mine- 
•owners to make joint surveys of barriers between adjoining mines. 

Boundary disputes are common and in many eases the boundaries 
^on the surface are not clearly demarcated. From ihe point of view 
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of safety, tlie position of tlxe boundary is not veiy material; wliat is* 
important is^ the nraintmaiice of ,a barrier between mines of a suit- 
able tliickiiess. : ; Althoxig'li Regiilation 76 prescribes that working 
sliall not be conducted witliin 25 feet of a boundary or a disputed 
boundary, it is frequently found in practice that eoimectioiis are 
made or that a barrier is so attenuated as to be of no Yalue before 
any dispute over a boundary arises. Our witnesses, without excep- 
tion, deposed that in the interests of safety joint surveys of the 
workings on either side of a common boundary should be main- 
tained, and we also consider that this is essential and should be 
required by logulation. 

We, therefore, recommend that E.egulatwn 76 be aiueuded to 
require mine-owners working adjacent mines to make joint siuweys 
of the workings on either side of a common barrier and to maintain, 
up to a date wnthin six months, a correct plan showung the aforesaid 
workings. 

Regvlafion SO. — This regulation requires that, in seams lying 
in close proximity to each other the pillars in each seam vshall 
be vertically coincident. We would invite attention to the fact 
that neither this regulatiou nor any other requires that barriers 
in each of such seams shall he vertically coincident. Moreover, 
the term “ in close proximity ’’ has not been defined and we are 
of the opinion that it would be advantageous to state a distance. 
We recommend 30 feet as the distance. 

The vertical coincidence of barriers in seams lying in close 
proximity to each other is as important as the vertical coincidence 
of pillars. We recommend, therefore, that this regulation be 
amended as follow’s : — 

Add the words and barriers after the word pillar 

wherever the latter word occurs. Delete the words in close 

proximity to and snhstitufe within r30 feet of 

Regulation SS. — In the British Mines Act, Section 44 (3) (/) 
requires manholes to be kept white-woshed both inside and for a 
distance of one foot round the aperture. As it is equally necessary 
in Indian Mines for manholes to be distinctive and readily located, 
we consider that it is in the interests of safety to add a require- 
ment to this effect to Regulation 88. In many mines this safety 
measure is already being taken. We recommend that the following- 
be added at the end of Regulation 8S : — 

and every manhole shall he kept w^hite-w^ashed both inside 
and for a distance of not less than one foot round the aperture.’’ 

Regulation 122 . — recommend ihat this regulation be 
amended as follow’s so as to specify the points at wdiieh the 
monthly nieiasureinents of air shall he made. Our recommendotion 
is in accordance wdth the British Regulations. 

(a) In the main intake airways of every seam, as near as 
practicable to the dowmcast shaft. 

(h) In every split, as near as piacticable to the point where 
the split commences, and 
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Ill eacli, ■ ventilating district, ns near as practicable; to ^ 
point where the air is ■subdivided at' tlie end of a main, 
split or where it enters the first worldrig place. 

Regulation 127 .—Emmination of safety lamps. — R-eg illation 127 
and Bye-laws 26 and 27 already prescribe the examination and 
registration ■ of sa they are taken into .a ..mine,,: 

. blit they clO' not require any examination to'be inade when the lamps- 
are .returned after use in the mine. - , , 

In the British Act, Section 34 (ii) .requires an examination 
to be made when safety lamps are returned and also requires a 
record to be kept of all damage to safety lamps. Such examination 
and reporting* serves a useful purpose as it is a means of checking*; 
misuse and tampering. 

We recommend an addition to Regulation 127 on the following* 
lines . 

A competent person appointed in writing by the manager 
shall examine every safety lamp on its return after use under-^ 
ground and wsliall record, in a book to be kept at the mine* 
for the purpose, the nature of an}" damage or misuse found on 
such examination, and the book shall be sent to the manager 
on any day when damage or misuse of a safety lamp has been 
recorded.’’ 

Regulation 127. — Searching of persons he fore entering a mine' 
in ichich safety lamps are required to be used. — We also recom- 
mendfthat a regulation be introduced requiring* the searching of all 
person>S' before entering a mine in which safety lamps have to he* 
used. Such, a regulation is in force in British mines and we* 
suggest th|t a regulation on the lines of Section 35 of the British 
Mines Act, with modifications to suit Indian conditions, he intro- 
.'duced. '■.. 

Regulation 127 . — ^T7e recommend that this Regulation be further 
amended so as to require the manager, or a competent person- 
appointed by him, to examine thoroughly all safety lamps in use* 
at the mine at least once a week, and to record the result of 
such examination in a book to be kept at the mine for the purpose. 

Although the Chief Inspector has advised by circular letter- 
that this action should he taken, we think that it should be required, 
by regulation. 

296. Necessity of keeping Mechanical Yentilatoes working 
CONTINUOUSLY. — We are of opinion that, where it has been neees-' 
sary to iiistal a meclianical ventilator in mines giving off inflam- 
mable g‘as or in which there are underground fires, such machines 
should ordinarily be kept constantly in operation when persons are 
at work in the mine. TTnavoidable and unexpected stoppages of 
fans are liable to occur and in some mines, or in certain ]>arts of 
some mines, danger might arise in a few minutes in the event of 
such a stoppage, whereas in other names the danger would be very 
small even with a stoppage of several hours. It appears, therefore, 
that it is necessary to have carefully considered ^standing orders 
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.to deal with the situation at all '.miaes- meeliaiiicalij ventilated. 
Sueli standing orders would not be ■" uniform as every case would 
liave to be judged on its merits-, and they slioiild !)e drav^u up 
with tile a])])roval of the Chief Inspector. ^ ^ 

297. We recoimnend therefore .that -a- -reguiatioir be framed to 
>eni])ower the Chief Inspector to require the introduction of these 
measures. We have been informed that the Chief Inspector already 
has under consideration a diuft regulation for the purpose. 

298. Miscellaneous E/EGULations.-— In the British Mines Act, 
Section 21 reads as follows: — 

In every mine (a) the materials required for the support 
of the roofs and sides shall be provided by and at the cost of 
the owner of the mine, (6) and the firemen, examiners 
or deputies and ail other officials of the mine shall be appoint- 
ed, and their wages paid, by the owner, notwithstanding that 
the mine or any part thereof is worhed, or any part of the 
■operations therein is carried on, by a contractor, (c) and no 
such contractor, nor any person employed by him, shall be 
appointed to be manager, under-manager, or fireman, 
examiner, or deputy of the mine.” 

/ 299. For many years the necessity for such a ugulation in the 
Indian Mines Eegulations has been apparent. In many instances 
mines have been handed over to contractors, called raising contrac- 
tors or managing contractors, on short term agreements. These 
.agreements vary considerably; in some, the contractor pays^ the 
manage!* and all staif, and purchases at his own. expense all perish- 
able stores; in others, only the manager is paid by the owner or the 
■contractor remits the manager’s pay to the owner; in others again, 
the manager and stafi: are paid by the owner who also provides all 
stores and materials, while in some the contractor (managing 
contractor) works the mine as if he were the owner, but the owner 
usually retains the right of inspection and directs through his agent 
the laying out and ivorking' of the mine. 

300. While there is little or no objection to the handing over 
of a mine to a managing contractor, wdio is similar to a sub-lessee 
.and virtually the owmer of the mine under the Indian Mines Act, 
and whose agreement requires him to wurk the mine at his cnm 
expense and to pay a commission per ton covering' the royalty on 
coal raised, and the interest on the value of the machinery, vshafts, 
buildings, etc., there is a strong objection to a coal raising contrac- 1 
tor who is usually paid a fixed rate per ton of coal loaded into ; 
wagons and whose rate may cover the cost of getting and raising t 
eoal, inaintenance of haulages and. tramways, setting of timber ■ 
-and supports, pumping and all supervising staff including even, i 
in some instaiices, the manager. Such contracts are usually 
terminable in a short period. It is obvious that it is in the interests | / 
of the contractor to raise coal as cheaply and in as large quariti- |%| 
■ties as possible, while the proper and safe working of the mine is | 
of little, if any, jmporinnce. 
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301. In . tlie past the , Department of Mines lias had occasion.:, to^^, ,. 
request tlie. owners of mines to amend tie terms of agreements. witli.. 
contractors so. that tlie owmer can appoint and pay . all siiperyising: 
stafl:, but such requests have .. not been supported by the .existing, 
law. 

302. We strongly recommend that a suitable . regulation be" 
incorporated as folloW'S : — 

‘‘ 111 every mine the materials required for the support of. 
the roofs and sides shall be provided by and at the expense of^ 
the owner of the mine. The manager and supervising staffj'l 
attendance clerks, and all persons employed in connection.^ ^ 
with the raising and lowering of persons, shall be appointed, ‘ 
and their w'ages paid, by the owner, notwithstanding that the- 
mine or any part thereof is wmrked, or any part of the opera- 
tions thereiii is carried on, by a contractor, and no such con- 
tractor nor any person employed by him, vshall be appointed to- 
be the manager.’^ 

303. MeCHAXICAL ventilation of gassy mixes and mines IX- 
WHICH TiiEEE ahe fiees. — A s regards Question 7 regarding 
mechanical ventilation, 34 technical witnesses expressed themselves 
ill favour of the legal enforcement of mechanical ventilation, while 
0 were against it. Some of those who were against it admitted that 
they w'ould personally prefer mechanical ventilation when dealing, 
with fires. Others considered mechanical ventilation unnecessary, 

‘‘ if the natural ventilation is adequate and properly coursed ’b.. 
It is Ycell-known, however, that natural ventilation varies consider- - 
ably within 24 hours and at different seasons of the year. There ■ 
is no eoittrol over it and control is essential in dealing with fires.. 
Even if a fire has been sealed off, there is always the possibility of 
leakage, and there is also the danger of stoppings being blown- out 
by roof falls inside the sealed-off area. Gases are then expelled, 
and it is essential that the direction in which those gases travel' 
slionid he controlled. The fan must therefore he exhausting or 
forcing according to the relative position of the fire area to the 
working faces and the outlets, the essential point being that gases - 
from a fire area should not be carried on to the working faces. 
Befjulation 136 requires that every fan should be reversible, and 
it would therefore be used to exhaust or force in accordance wdth 
tlie cireiirnsiances of each case. The main consideration is the- 
safety of the miners. 

304. Our recommendation is therefore that the installation of' 
median ical ventilation should be required by law’ in all gassy mines 
and in all mines in which there are sealed-off fire areas. Kn 
exception might be made in the case of small mines not raising - 
more than 2,500 tons a month where positive ventilation may be' 
supplied by steam-jets. 

305. Ibio VISION OF Telephones. — In answ-ering Question 10 of " 
file General Questionnaire, the principal objections made to the 
compulsory introduction of telephonic communications w^ere that 
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llie teleplioiies would get .out of order, and- tkat eniplojees woiilfibe 
incapable of using* tliem properly 'c .We' were told, iiowever, tliat, 
in tile Sripiir Colliery, telepkoiies of a ■. special mining type Jiacl 
been working satisfactorily for about two years. It is evident also 
tliat operatoi’s can be easily trained. Other witnesses said that 
telephones would be useful, but should not be enforced, while others 
again said that signals in the reverse direction w'ould be better. 

30(1 We do not consider any, of these objections conclusive. 
We were told by one witness (W. No. 24) that, in the ease of 
•Joktiabad explosion, he w^as definitely of opinion that the exist- 
ence of telephonic communications underground enabled him to 
arrive much more quickly at the spot than w’'ould otherwise have 
been possible. It is the time element that is of essential import- 
ance in getting men out of a mine or dealing with an accident in 
wiiicli persons have been injured. We are of opinion therefore 
that telephonic comniiuiications should be requii'ecl by regulation 
in all cases wiiere the (iistance from the bottom of the shaft or the 
entrance to the mine to the end of the main liaulage road is 
■3,000 feet or over. Tliis is the distance prescribed in the British 
Eegiilations. The Chief Inspector should be empowered to 
])rescribe shorter distances where he considers them necessary, as 
for example, where the gradient is steep or the seam thin, 

307. In mines in wdiich sand-stowing is introduced, telephonic 
-'Coniniuiiieation hetw^eeii the district in w^hich stowdng is being done 
and the surface, or the control point at the surface, wdil be 
.necessary. 

308. Telephones wmuld be a great asset in the event of fires, 
-enforced stoppage of the fan in g’assy mines or other enrergeneies, 
■for the rapid wdthdraw^al of workers. 

309. We recommend therefore that the use of telephones be 
required by a regulation such as the following: — 

Where in any mine the distance of the main haulage 
from the shaft is 3,000 feet or over, efiicient means of telephoiiie 
communication shall be provided and maintained betw’^een a 
suitable station near the end of the main haulage road and the 
pit-bottom and the surface. 

Provided that the Chief Inspector may by order in WTit- 
ing require the provision of means of telephonic communica- 
tion ^xheve in any mine the main haulage extends to a distance 
less than 3,000 feet from the shaft wdiere travelling is unduly 
arduous.’’ 

310. pROVISIOX OF MEANS FOU DEALING WITH FIEES rXDEIl- 
OROCNi), — We are satisfied that there should be provision in the 
Eegiilations for dealing with accidental fires. Whatever the cause 
of the fire at Loyabad may have been, it is certain that, if means 
of quenching tbat fire had been available w^lien the fire first broke 
amt, the disaster^ wniild have been avoided. We are therefore of 
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.•opiiiioB. ttat there . should be a regnlatioii .reqiiiriiigvtaps,t<) bo pro.-:. 
Tided, OB existing water mains, or other .existing, pipes containing.; 
wateivimder pressure, with between the taps equal to 

twice the length of the hose pipes maintained. Where there are 
' no existing water mains or other pipes, ■■ or where water is not 
aTailable underground, the regulation should require portable water 
tanks with hand pressure pumps. 

311. Certification of shot-firers. — The opinion of our wit- 
nesses on Qiiestion 30 of ihe General Questionnaire is practicEilly 
unanimous that shot-firers should be certificated by examinations 
(arranged for like other examinations by the Mines Department)' 
after two years! practical experience underground of wdiieh at 
least six months should be experience in connection with shot- 
firing. All shot-firers should be required to obtain this certificate 
after examination within two years from the date on which the 
regulation comes into force. All sirdars should be required, also 
within two years from the date on which the regnlation comes into 
force, to have their certificates specially endorsed for shot-firing 
and gas-testing. Both qualifications are increasingly necessary 
because of the amendments and additions which have already been 
made in the Permanent, Temporary, and Supplementary Regula- 
tions, and \vhich will he made as a result of our suggestions. 
•Sirdars would then be able to fire shots where only a fW shots 
have to be fired now and again. Where a large number of shots 
have to be fired, the shot-firers for coal-getting w^ould have the 
.specfal certificates referred to above. Further, all shot-firers should 
be paid a regular wage and should not be allowed to have any finan- 
'cial interest in coal-getting. 

312. As there will he a large number of examinees for endorse- 
ments of sirdars^ certificates and for shot-firers’ certificates, the 
arrangements for their examination should be put in train as soon 
as possible after the regulation comes into force and every endeavour 
;sIiould be made to complete the examination of all candidates 
within the period referred to above. 

313. Explosives Section. — As regards the proposed amendment 
to Permaiient Regulation 106, dealt with in Question 31 of our 
General Questionnaire, the only questions for decision are: — 

(i) Should the 5-lb. limit be altered. 

(ii) Should the proviso he retained. 

The 5-lb. limit is adequate for normal working purposes. In sink- 
ing shafts and stone drifts, or wdiere heavy blasting is necessary, 
more explosives may be required at a time, and this is w^hat the 
proviso is intended to cover. It is for special cases and shonld 
not be extended to normal working purposes. If retained, how- 
ever, the proviso shonld be used where necessary. 

The first part of the Regulation should stand as it is. There 
should then he a proviso that, in sinking shafts, the carrying and 
use of one canister containing up to 10 lbs. may be permitted. 
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Tliea. would follow tlie present proviso wMcli would be, specifically" 
.applied to; iimlergTOUnd working- only and .be . wo,rded ' as follows: — 

“ .Provide^d Cbief Inspector may^ . in special cases^. 

by order in writing, and subject, to sucb limitations as be may 
/prescribe permit .tbe carrying underground at one time, and 
tbe use at one place undeigronnd, of more tbaii 5 lbs. of 
explosives in one ease or canister or otherwise/' 

A liuniber of our witnesses suggested that canisters or cases in 
which explosives are carried should be securely locked. We agree 
with this and reeoimnend an amendment of Regidation 106 as 
follows : — 

Add the words and locked between the words closed 
and CiaseS''^'^. , , 

It has been suggested that the words and detonator ' V should 
be added in Regulation 101 after the word explosive We are 
of opinion that a detonator is an explosive and that the addition 
is not necessary. 

Regulation 102, — One witness suggested that the word 
gunpowder should be replaced b}- the word explosives We 
approve of the suggestion because the word explosives ” would 
include^ all kinds of explosives. We recommend that the regula- 
tion be amended accordingly. 

Regulation 107. — One witness suggested the addition of the 
words only one description of explosive in any one hole to 
this regulation. We have considered this suggestion, but do not 
think an amendment is justified because the charging of more thair 
one kind of explosive in one shot-hole is extremely- unusual and not 
within our experience in Indian coal mines. 

Regulation 108. — It has been suggested that the words '' under 
the personal direction of where they occur in this regulation 
should he deleted. We do not approve of the suggestion, but think 
that the word supervision should replace the w'ord “ direction 
Regulation 109. — We have received a copy of a report on a fatal 
accident at the Upper Ghorawari Collieiw and of the correspond- 
ence which has passed between the Central Provinces Government 
and the Chief Inspector regarding this accident. The accident 
resulted from a miner disregarding the warning of a shot-firei% the 
miner being killed by coal projected from a shot-hole when he 
returned to hivS working place while shots were being fired. 

Tbe regulation in force now requires that a person about to- 
fire a shot shall give sufficient warning to all persons likely to be^ 
endangered. The instruction prescribed is indefinite as it may be 
interpreted as only requiring the shot-firer to shout a warning 
that he is about to fire a shot. In the eoiTespondeiiee relating ic- 
the above-quoted accident, the Chief Inspector stated that there 
could be no harm in having a regulation whidi stated that, when 
shots are to be. fired, all persons shall he withdrawji and shall 
remain at a distance of not less than 250 feet from the place of 



.-sliots and in a place wliicli is not in direct, line witii tlie skots^ biit 
I feel tliat a greater safeguard lies in insisting on tke supervising 
'.staff, sucli as overmen and sirdars, requiring all persons to be witk- 
£lra.wii and seeing, tkat tkey are witkdrawn 

We kave proposed tkat all skots skall be fired by persons duly 
qualified and certificated for tke purpose. We are not in favour 
of tke distance to wkick persons skall be withdrawn being specified. 
Tke result of certification of skot-firers will be tkat a better and 
more responsible type of person will be employed to do tkis work. 

We recommend ilmi Re gulatioiy 109 be amended as follows in 
general accordance witk tke Britisk Regulation on tke subject : — 

The person firing the shot shall, before doing so, see that 
all persons in tke vicinity have taken proper skelter at a safe 
distance; lie skall also take suitable steps to prevent any person 
approacking a shot, and shall also himself take proper 
skelter.’^ 

Regulation 112. — It has been suggested that the words and 
a second charge shall not be placed in the same hole should be 
added to tkis regulation. 

We are of opinion tkat this would be a useful addition and 
recommend tkat, at the end of tke regulation, the following be 
added: — nor shall a second charge be placed in the jnisfired 
:skot«kole ’k 

Regulation 113. — One witness suggested an addition to tkis 
reguration with reference to sinking vskafts. We have carefully 
considered the suggestion and do not think tke addition necessary. 

Regulation 114. — It has keen suggested tkat tke following addi- 
tion be m^de to Regulation 114; we recommend it as it follows 
the British Regulations. 

and tke diameter of every shot-hole shall be suck as to 
.allow a clearance of at least | inch over tke diameter of tke 
cartridge of explosive wkick it is intended to be used in tke 
skot-kole.’^ 

Electrical firing of shots. — We would invite attention to tke 
•absence in tke Indian Regulations of a regulation prescribing the 
procedure before firing a shot by electrical means. In the General 
Regulations under the British Mines Act, the following procedure 
is prescribed: — 

Where shots are fired electrically .... the authorised 
person shall not use, for the purpose of firing, a cable wkick 
is less than 60 feet in length, he himself shall couple up tke 
cable to the fuse or detonator wires and shall do so before 
coupling tke cable to the firing apparatus, he shall take care 
to prevent the cable coming into contact with any power or 
lighting cable, he shall also: himself couple the cable to tke 
•firing apparatus and before doing so he shall see tkat all persons 
in tke vicinity have taken proper skelter/^ 
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We recomiiieiKl tliat a regiiliation on these linevS ,l>e;,added:,,to tlie 
Indian regulations governing the use of explosives. 

314. ExTEXSIOX OF the; use of permitted 

In Question 29 of the general questionnaire , the point was whether 
the extended use of ‘'permitted^’ explosives should be required 
on the lines enforced in British mines. Of the 45 witnesses who 
replied to this question, 31 were not in favour of such extended, 
use, 12 were in favour of it, and 2 were in favour of the extended, 
use of permitted explosives only in dry and dusty mines. 
Most of those who w’ere not in favour of the extended use of 
‘‘ permitted explosives ohjeeted on the ground of increased cost. 

315, The regulations relevant to this question are Permanent 
Regulations 115 and 116 miA Sufplementary Regulations 3, 4' 
and^ 5, The position at present in Indian coal mines is that tlie^ 
use of ‘‘permitted’’ explosives is necessary only in those mines* 
in which safety lamps are required to be used. In British mines, 
the use of permitted ” explosives is necessary in all mines in 
which safety lamps are required to be used and also in any road 
or any dry and dusty part of all other mines which are not 
naturally wet throughout. The pei'centages of the various kinds, 
of explosives used in British and Indian coal mines during 1935 
were as follows : — 

• British coal Indian coal 


mines. mines. 
Per cent. Per cent. 

'' Permitted explosives .... 72 3 e 

High explosives (not permitted . 3 3 

Gunpowder (not “ permitted . . . 3 94 


316. Permitted ” explosives are explosives which liave been 
tested in the presence of inflammable gas and dry coal-dust, and. 
their use adds very greatly to safety. The enforced use of 
‘‘ permitted ” explosives in place of gunpowder w'ould probably 
add 4 to G annas per ton to the cost of producing coal. Over a 
period of 39 years, no explosion of coal-dust has been caused in 
India by the use of gunpowder. Further, the introduction of 
Sufflementary Regulations 4 (ii) and 5 in June 1936 is a great 
advance in the direction of safety and, if these regulations are 
strictly observed and enforced, the danger from coal-dust will he 
very greatly reduced. Although, therefore, we are in favour of' 
and recommend the extended use of permitted ” explosives in all 
coal mines, we are not prepared to recommend that this exten- 
sion should be required by regulation. 

317. Provision of a store-house for unused explosives left- 
over AT END OF A RELAY. — The practice at present is for unused 
explosives brought out of a mine at the end of a relay to be handed 
over to an attendance clerk when the main magazine is cdosed' 
after dark. In some instances, explosives Lave to he taken from 
a main magazine before dark and some time before a relay com- 
mences. Accideiits have i^esulted from explosives being kept in 



insecure places, and the necessity ' for providing a sinall' secure 
store-house near the entrance to a mine: has arisen. ' 

318. At: mines :where explosives are ordinarily used for coal- 

getting, a small subsidiary- store-house,. ' properly constructed and ,■ 
capable of being securely closed and ■locked, should be provided at 
a safe distance from the mine entrance,. sO; that there would he no 
difficulty in' returning unused explosives at the end of a shift, and 
in order to minimise' the danger of explosives ..being taken into 
dw^ellings or stored' in unsaf emplaces. - 

319. There are already such, . temporary store-houses at some 
mines, and no objection has been made to them hitherto under the 
G'overnment of India Explosives- ' Eule's. ■ 

320. SuGGESTEn AMENDMENTS, OF THE TeMPOIURY OB SuPBLE- , 
xMENTABY TemFOBABY EeGTJEATIONS' CONTAINED IN, NoTIEICATIONS 

Fos. M95'5 :AND MlOdS, ■ DATED ■■■■23,bd.' May 1936, 27^^ June 1936 
AND 27th Januaby 1937',' BE-spECTivEhy.— Regulation 3 
■ — Notification Ao. Some witnesses concerned with small 

mines which are ventilated by natural means, raised the objection 
that strict compliance with the regulation is difficult owing to 
the practical impossibility of showing the direction of ventilation 
in a mine when, during various seasons of the year and certain 
hours of the day, the ventilation reverses. Although we agj^ee wdth 
this argument, we are of opinion that, even in small mines 
naturally ventilated, such .a plan showing the position of doors, 
sheets# and stoppings is of practical value, and it is possible to 
show' on such a plan the course of the ventilation during the 
major part of the year. We do not think any amendment of the 
regulation is essential as the present wording' general direction 
of the air-currents appears to us to be sufficiently elastic to cover 
the objection. 

TemporaTjj Regulation i {!) — Notification No. M9oo. — It was- 
suggested that the wHoden lid on a covering over a working shaft, 
wdiich is raised by the rope eappei and wdiich must he constructed: 
in a maimer and with materials such that it wull be read-ily broken 
to permit of the safety hook operating, should be exempted from 
this regulation. We agree with this suggestion and recommend 
that effect be given to it by amendment of the proviso to the 
regulation. 

It w’as also suggested that the words tops of shafts should 
be defined. The Chief Inspector has suggested that tops of 
shafts should be defined as the surface superstructure witliin a 
distance of 25 feet of the shaft. 

We recommend that the regulation he re-w'orded as follow\s 

All surface struetures and supports within a horizontal 
distance of 25 feet of the perimeter of shafts, and the covering 
of all shafts sealed off or covered for ventilation purposes, and 
all fan drifts, fan casings and parts of fans within such drifts 
or cavsings, shall be of non-inflammable mateifial/’^ 
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Temporary Eegtdat,io7i 4' (3)—N No.\ 3I9o5,—&omB 
witnesses suggested tliat tlie' woi’d' electrical should be inserted 
^between the words iiiidergromid engine house in this regnla- 
tioii. We -do not agree with 'this suggestion hecaipe the, danger 
■i'roni fire is almost as great in houses, where the engines are driA^eii 
hj air or steam as in those where the motiTe power is electricity. 

T einporary Regulation 6~Notification No. 3I9oo. — Some wit- 
.nesses suggested that other kinds of ashes, such as ashes from 
cfOpeii fires in dwellings, should be included and that the word 
boiler before ashes should be deleted. We agree with 
this. They also suggested that the term any broken surface ’’ 
in this regulation was not clear and somewhat ambiguous. They 
.suggested that the wwd open should be added before 
broken 'h Even this addition would not entirely eliminate the 
.mnibiguity. We recommend that the latter part of the regula- 
tion be amended to read or on any ground damaged by the 
^extraction of coal in which open fissures or cavities exist 

Teiivpomry Regulation 7 {2 ) — N otification N o , 31955 . — The Chief 
Inspector has suggested that the distance of 20 feet should be 
increased to 40 or 50 feet. A fire situated at a distance of 20 feet 
from a downcast shaft is objectionable. We recommend that the 
^listanee be increased to 40 feet from the perimeter. 

We also recommend that the words such as repairs or addi- 
tions to^permanent structures which sl|.all be specified in the order 
l>e added after the word ‘‘ purpose - ^ and that the word “ such 
:shall be replaced by the word“ the ^ 

Temporary Regulation 9~N otification No. 31955 . — It was sug- 
^gested by a few witnesses that the word “ river should be defined 
because in India many rivers and streams are dry during several 
snonths of each year, while it is not clear if the woi’d “ river 
includes streams. We agree and suggest that a definition of 
river be given at the end of the regulation. A definition which 
suggests itself to us is the following: — 

“ Eiver, where used in this regulation, means any natural 
watercourse, or any diversion of a natural watercourse, in which 
the quantity of water flowing at any time of the year is such 
that if it entered a mine it would be a danger to that mine 
or adjoining mines. 

We would also point out that the first part of the regulation 
prohibits the quarrying of coal from the bed of a river. In 
•some instances the quarrying of coal in the bed of a river should 
be prohibited, but in others it would not reduce the safety factor 
OT be likely to prove a danger to underground mines. We recom- 
mend, therefore, that the regulation be amended so as to give 
the Chief Inspector the same power to peimit the extraction of 
^mal as is given to him in tbe second part of the regulation. 

We also invite attention to the fact that tanks or reservoirs are 
iiot included in this regulation nor in Eules 12 to 14 of the Eulee 
issued by the Bengal and Bihar Governments, As large tanks or 
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reserToirs do exist in tke, coalfields, and as if is desirable 
■worldngs under them should' be ' controlled, we recommend that a 
further addition be made to thiS' regulation giving the Chief 
Inspector authority to specify the' conditions of mining under' them*,. 

Tem/porary Regiilation 10 — Notificaition No. M96d. — -This regiiv 
lation requires rewording. .In' our opinion,' the , word “ excava^- 
tion includes the driving of galleries, and it is obvious that 
this was not the intention when the regulation was drafted. The 
wording also appeared to some of our witnesses to he ambigiiouEi 
because it was not clear if the prohibition of pillar extraction im 
a lower seam is only applicable to the area immediately below the 
area on fire in the seam above. We would also point out thaif 
if pillar extraction in the lower seam is prohibited only in the aresi 
immediately below the same area as is involved by fire in the 
seam above, the extraction of pillars around the prohibited arese, 
in the lower seam might affect the seals round the fire area in the* 
upper seam and extend the danger. 

W e would also point out that the regulation does not take iiifa* 
account the thickness of strata between the seam which is on fire* 
and the lower seam, and we think that in some cases the thickness- 
of the strata in relation to the thickness of the lower seam should 
he taken into consideration. • 

W e recommend that the regulation be amended to meet the 
abovc^ objections. 

Tempormp Regidation 11— Notification No. M955.—'We viovlS 
invite attention to the proviso to this regulation which permits^ 
workers tc^ remain for work in all ventilating districts of a mine 
which are mechanically ventilated other than the ventilating; 
district in which a fire has occurred. 

In a gassy mine, the danger of an explosion of inflammable 
gas while dealing with a fire is very much greater than in ai 
mine in which inflammahle gas has never been found, and the 
clanger of such an exj)losion being propagated throughout the mine* 
by gas and coal-dust is also greater. In our opinion it wouMi 
not be prudent to allow normal work to be carried on in other 
ventilating districts of a gassy mine wdiile a fire is being sealed- 
off. We recommend, therefore, that the proviso be amended a-s> 
'■'follows:-— 

Provided that, in a mine in which the use of safety lamps 
is not required other than for inspection purposes and which 
is inechanicall}’' ventilated, this regulation shall apply only 
to the ventilating district or districts that may be affected. 

Te'inporary Regulation IS^Notifieation No. M9o5. — Some wit- 
nesses suggested that this regulation should be amended so as 
not to require the use of safety lamps in a ventilating district of 
a mine in which there is an extinguished fire. do not think 

any modification is necessary as the proviso already gives the Chief 
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Inspector power to grant :an: exemption where lie considers-- it safe 
to do so, 

321 . Precautions,, 'against coal-dust : in ' .seams liable to 
SPONTANEOUS coMiaiSTiON o.R IN WHICH FIRES :, E.xi ST, — T emfofavy 
ReyHlation 14 requires certain precantions to be taken against 
danger from coal-dust in every ventilating ilistrict of a mine 
wliieli is not i]iatnrall.y wet tiiroiigliont, and in wliicli there is an 
tuidergTound fire whether the fire is sealed off or not. It is obvious 
that it is better to take precautions before a fire occurs than after 
it has occurred. Once a fire or heating takes place, all concerned 
concentrate their attention on dealing -with the fire and the pre- 
cautions prescribed in this regulation are likely to be overlooked. 
The consensus of opinion among our witnesses was that this Tem- 
porary Regulation should be extended to all mines in wdiieli the 
coal is liable to spontaneous combustion whether there is a fire 
or not, or whether a fire has ever occurred or not. As most wit- 
nesses w^ere also of opinion that no coal is entirely free from the 
clanger of spontaneous combustion under favourable conditions, 
it follows that the Temporary Regulation should be extended to all 
mines. 

322. We are of opinion, hoivever, that it will be sufficient to 

restrict the regulation and its proposed extension to districts in 
wdiich Sepillaring operations are in hand or are about to commence. 
Our opinion is that the precautions should be taken before depil- 
lar ing is actually commenced. r 

323. We are also of opinion that, in seams of the Barakar series 
Ibelow^ grade II in quality, the danger from spontaneous combustion 
is unlikely. We recommend, therefore, that provisioi|. should be 
made in the regulation to allows the Chief Inspector to exempt 
from the operation of the regulation mines in which he considers 
the danger of spontaneous combustion very remote. 

324. We would also invite attention to the limitations of this 
regulation requiring the treatment of coal-dust on haulage and 
tramming roads only. We are of the opinion that the treatment 
of coal-dust on haulage and tramming roads only will not prove 
in practice an adequate safeguard. What is equally important 
is the formation of a protective zone of a suitable width round 
a fire area or an area in which pillars are being extracted. We 
recommend, therefore, further amendment of the regulation to 
require, in a ventilating district not naturally wret throughout, 
the treatment of coal-dust on haulage and tramming roads and 
-tin a protective zone of 400 feet round an area which is sealed off 
-on account of fire or round an area in which pillars are being 
extracted. Furthermore, the regulation should require periodic 
sampling and testing of the dust within the area and in tlie 
xoadways where precautions^ are prescribed. 

Temporary Regulation IS — Notification No. MOSS. — {a) The 
regulation as it stands only requires the prevention of the passage 
of air from the" mine to the surface, and an amendment to require 
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rtlie preTeiitioii of tlie passage of air from tlie .surface , to , a fire 
..area, wlierever this is safe and' reasonably practicaMe, ' appears 
to .be ...desirable. One oi" two of the witnesses held the Yiew ..tlmi 
the surface should be levelled and blanketted wherever it is broken 
by the extraction of coal whether fires exist underground or not, 
TMs .is rather an extreme view and ,g.ivin.g effect to it in the, 
Jharia Eield would now be almost impossible except at very great 
•expense,. . -We agree, however, that, wherever it is safe .a.nd reason-' 
ably practicable to prevent air passing from the surface throiigli 
broken strata to an underground fire, this sliould be required by 
regulation. 

We recommend an addition as sub-paragraph (c) to this regu- 
lation as follows : — 

"^adequate precautions, wherever they are reasonably prac- 
ticable and wherever they can he effected reasonably safely, 
shall he taken to prevent the passage of air from the surface 
through any goaf or broken strata to a fire.'’ 

(b) In the repoih of enquiry into the accident at the Bagdigi 
(Mliery in 1935, a recommendation was made to the effect that 
adequate precautions should be taken to prevent water from the 
surface entering a fire area. Effect to this recommendation has 
not been given in the temporary regulations. It may be argued 
that Regulation 73 cover this danger, but we are of opinion that 
this regulation is intended primarily to prevent danger from 
inundation of a mine, whereas the amendment proposed is intended 
as a precaution against quantities of water entering a mine such 
as would not create a danger of inundation, but which, if passing 
in or through a fire area, would be likely to cause danger by 
generation of steam or gases, or by the destruction of stoppings 
round a fire area. Moreover we have recommended that the regu- 
lations which are designed to guard .against dangers from any 
particular cause, such as fires, should be grouped together and 
it is desirable, therefore, that the precaution should be prescribed 
in one of the regulations which deals with fires. 

We recommend that a fuiffher addition be made to Temporary 
Regulation 15 and suggest the following as sub-paragraph [d): — 

adequate precautions, wherever such precautions are reason- 
ably practicable, shall be taken to prevent surface water 
entering a goaf or broken strata which is connected with the 
fire Provided that sub-paragraph (cl) shall not affect the 
flooding of a mine or part of a mine as provided for in Regu- 
lation 75-Al^ 

Tempomry Regulation 3 — Notification No. ' 3I1055.~Ai present 
this regulation requires the use of permitted ” explosives in any 
mine where safety lamps are required to be used even for inspec- 
tion purposes, including thev'examination of fire stoppings and the 
examination' of workings, ■■ after- a^diseontinuance of more than 7 
days. The enforcement of ' the;- -use' 'of permifted explosives 
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wlaere safety lamps are mot 'required: to be used t’liroiiglioiit tlie 
mine or Teiitilating distiict . does mot-' appear, to liave been intended 
wben tins regulation was introdnc-ed. ■ 

,We reconi'inend an amendment '"-as-, follows. : — 

In any mine or part; of; .'a nminem’n . Avbicb safety lamps 
-are required to be used,., -otber ' than in any mine or part of 
a mine in wbicli safety lamps are required, to be used for 
purposes of inspection only, % or under any regulations for 
tlie tini,e being in force, ^ no sbot sliall , be . fired unless tbe 
explosive is one of tbe “ permitted ” explosives, etc., etc. 

TempofUTy Regulation S— Notification No. lUlOoS .- — ^We recom- 
mend that a relaxation of tbis ■ regulation . sbould be. made in 
respect of shots fired between relays when only a limited number 
of persons are present in any ventilating district of a mine. Sucb 
a relaxation would, tend to encourage tbe firing of shots between 
relays, and -this .is '.very desirable and would be advantageous in 
mines, where undercutting by. machinery - or by hand is do.iie. The. 
relaxation would also overcome 'to 'a considerable extent tbe objec- 
tions to the implications of this regulation which have been brought 
to our notice by the representatives of mines in the Central 
Provinces. 

We recommend, therefore, that an addition be made to tbis 
regulation on tbe following lines: — 

Temporary Regulation 5 {d ). — To any mine in wbicb 
shots are fired between relays when not more tban 50 persons 
are present in tbe whole of tbe underground workings, or not 
more tban 25 persons are present in any ventilating, district. 

Supplementary T emporary Regulation 6 as amended by 
Notification No. M1055^ dated 27th January 1937 . — ''' When 
inflammable gas or any noxious- gas is detected in any working 
place or any part of a mine, the occurrence shall be immo- 
diately reported to tbe managei', etc., etc/’ 

One witness pointed out that there is an objection to this part 
of tbe regulation as tbe reporting of sucb an occurrence imme- 
diately is not always possible in practice. Tbe fencing-off of a 
place containing gas is tbe step which is of first importance. A 
competent person making an inspection in compliance with Regula- 
tion 70 before tbe commencement of work may be tbe only person 
in a district, and if be finds gas in any place or part of the 
district be would, in strict compliance with tbis regulation, have 
to leave tbe district, without taking other more important steps, 
in order to inform tbe manager. Moreover, tbe manager might 
not be present at tbe mine and some time might elapse before 
be could be informed. We agree with tbe desirability of informing 
tbe manager without delay, but we think tbe regulation sbould 
be modified to meet tbe above objection. We understand 'that tbe 
Chief Inspector is ^ submitting to Government a redraft of this 
regulation which will obviate the objection. 
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325. Addition to .the Model Code oe Bye-Laws for. goal 
■.Mines,— In,,, tlie BritisL 'General Eegiilation, Regulation No,.. .38 
reads as follows: — 

^ He (tlie manager) sliall see tliat a sufficient supply of 
proper materials and appliances . for the purpose of carrying; 
out the provisions of the Act and ensuring the safety of the 
mine and the persons employed therein is always provided 
and, if lie be not the owner or agent of the mine, he shall 
report in writing to the owner or agent when anything is 
required for the aforesaid purpose that is not within the scope 
of his authority to order/ ^ 

326. For many years it has been a complaint of many managers, 
particularly of small mines, that the owner or agent would not 
supply sufficient materials for carrying out the requirements of 
the Act, Eegulations, Rules and Bye-laws. In most cases, however, 
the manager has been unable or unwilling to provide proof of 
such negligence on the part of the owner or agent. The inclusion 
of a bye-law similar to that quoted above would fix the respon-^ 
sihility for negligence in this respect on one person, and it would 
be a means of impressing their obligations on owners and agents. 
It is suggested that, in addition to reporting in writing to the 
owner or agent when anything is required, a copy of sucji report 
should be kept by the manager at the mine as proof of such 
report or requisition having been made. 

3§7. A suitable place for this proposed bye-law would be in the 
section Managers ’’ of the model code of bye-laws for coal mines. 

328. We would also invite the attention of owuiers, agents and 
managers •of large mines to the desirability of appointing one or 
more men, suitably qualified by experience and education, to teach 
underground workmen and staff safe and proper ways of perform- 
ing certain duties, to instruct them in the operation and require- 
ments of the regulations, rules and bye-laws, and to bring to the 
notice of the manager any infringement of the regulations, rules 
or bye-laws bj" any person employed imdergroimd. 



CHAPTER XIIL 

Miscellaneous Recommendaticiiis. ■ 

329. Katio:xalisation. — We have considered generally tEe' 
alternatiYes of nationalisation of mines, nationalisation of royalty- 
rig lits and nationalisation of nndeTeloped properties. We are 
aware in this connection that the French Government has annoiiiiced 
its intention of nationalising mines, and that the British Govern- 
ment is considering the nationalisation of royalties. In India, 
apart from the financial difficulties of any kind of nationalisation, 
there would evidently he great practical difficulties in valuing 
properties or royalty rights on account of the very large number of 
persons interested. A special tribunal would have to be set up to 
value properties or royalties, and the process would probably not 
be completed for about 10 years. The serious state of India's coal 
reserves makes time the essence of the situation and demands that 
whatever measures of conservation and control are decided on 
should be put in force as quickly as possible. Further, the fact 
that, except in Bengal and Bihar, the State already owns the 
royalty rights over coal deposits has not so far made much difference 
to wasteful and dangerous methods of working. It has been sug- 
gested that, as the State already manages most of the railways 
adequately, there is no reason why the State should not also 
manage coal mines, but it seems to us that there is a great 
difference between running an admini strati ve service and producing 
commodities or raw materials for sale in a competitive market. 
Rationalisation is a compromise between State ownership and 
complete individualism, and rationalisation permits of various 
kinds and degrees of public co-ordination and control "aiming at 
the best form of efficiency which will benefit botli the community 
and the individuals directly concerned. "We therefore consider 
that, for the present at any rate, rationalisation and control on the 
lines suggested in our earlier chapters in the wisest policy for 
India more particularly at the existing stage of her political 
evolution. 

330. Central Marketing Agency. — One form of rationalisa- 
tion, which we only referred to incidentally in paragraph 193 of 
Chapter VIII, is some State-controlled or State-guided central 
marketing agency covering the production and sale of coal. We 
have described in Chapter Vlll what steps have been taken in this 
direction in Great Britain and other important coal-producing 
countries, and we have also indicated in Chapter III that a new 
spirit of co-operation is required in the coal trade before any 
similar steps can hope to be successful in India. The psychology 
of the trade is still too individualistic for concerted action even in 
its own interests, and we think that, if there is to be aiiy construc- 
tive move in this direction, the initiative and guidance wdll have 
to come from the Statutory Authority after it has surmoimted the 
initial difficulties of control and conservation. Meanwhile, the 
Government of India should depute a responsible officer to studv the 
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economic planning which has been attempted in Great Britain 
and other countrievS, ascertain how far such schemes have achieved 
or promise success, and report as to how they could be adapted to 
Indian conditions. The Statntory Ant hority should by then have 
attained such a standing in the Indian coal trade and in dust ry 
as to l)e able to direct the necessary propaganda along practical 
lines. It may thus be possible to establish eventually one 5r more 
organizations manned by members of the coal trade and industry, 
and subject to the general control of the Statutory Authority in the 
public interest, tor the allocation of quota outputs based on ascer- 
tained demands, and for the fixing of regional prices based on costs 
of production and freight rates. We are aware that all this sounds 
somewhat utopian, but it is not a bad plan sometiines to ‘‘ hit eh 
your waggon to a star’’. 

331. ’ Amalgamation op PnoPEUTips. — ^As has been pointed out 
in Chapter VIII, the economics of production are definitely in 
favour of comparatively large mining units, while the English law 
provides for the compulsory amalgamation of coal properties in the 
national interest. In Great Britain, the number of coal mines has 
been steadily reduced from 2,861 in 1927 to 2,075 in 1935, the 
majority of the mines closed down being small ones. About 90 
per cent, of the large output is produced hy^ 150 undertakings 
operating groups of mines. In Germany, there were 376 mines in 
1924 and 224 in 1934. We do not propose that India should go so 
far because the small producer has his uses and meets a demand 
whicii the large producer does not attempt to supply, but we do 
think that the Statutory Authority should be empowered to arrange 
the amalgamation of coal properties which are so small or so badly 
shaped that they cannot be worked with safety or without excessive 
waste. We visited two lots of collieries in which the conditions are 
definitely both unsafe and uneconomical. In Appendix D will 
be found a plan showing* how the Tisra mouza in the Jharia Eield 
has been leased out in small strips involving great waste of coal in 
barriers, increasing the danger of fire spreading from one property 
to aiiotlier, and generally making safe and economical working 
impracticable. The other plan in Appendix 0 shows this Tisra 
group and also two other similar groups at Kiijama and J inagora. 

332. In such cases, the Statutory Authority should be 
empowered to arrange voluntary iamalgamations if possible and then 
proceed to compulsory amalgamation if tlie owners will not come 
to terms. The Statutory Authority would deal with each case 
after considering all the factors involved, such as differing royalty 
rates, way-leave rights, etc., and might, if necessary, form, such 
properties into a limited liability company with proportionate shares 
allotted to the various owners. No transfer fees should be payable 
to the landlords and no stamp fees to Goverameiit on any docu- 
ment that may have to be executed. If properties are badly 
shaped, the lengtli of the boundary barriers, and consequently the 
amount of coal left in those barriers, is unnecessarily great. When 
properties are small and narrow, it is difScult to prevent boundary 
barriervS becoming so attenuated as to be of little n^e as a protection 
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against fire or Hood. On tie otier hand/ ^ the hoimdary barriers 
are of the iniiiimiiin dimensioiis (25 feet on each side) required by 
the regulations^ the ,wa.ste. of ■■ coal is evidently excessive. Some 
of these, email properties cannot'' even afford to .piimp and^ during 
the rains when the dip workings ' a.re 'flooded, output can only be. 
maintained by robbing pillars and widening galleries. 

33(3. AnrusTMEKT of Iehegueab Bouhdabies, — Even wdiere 
properties are comparatively large, their boundaries are often so 
irregular as to involve excessive waste of coal in barriers. Again, 
it often happens that exchanges or transfers can he made to conforiii 
wuth geological featiirevS determining w'orldng conditions such as 
faults and dykes. Eiirther, in depillaring in a narrow corner of a 
property, the roof may not be able to break down properly, and a 
hanging goaf may thus be erected throwing weight on the. barrier 
and producing crushing. Most of the older mineral leaseholds are 
based on Eevenue Survey boundaries which, even on the surface, 
have been superseded by Settlement boundaries. There is no neces- 
sity, however, for underground boundaries to coincide wdth surface 
boundaries particularly when the result of rectangular or even 
regular boundaries wmiild be to enable more coal to be extracted 
to the advantage of all concerned. Many mine-owners have recog- 
nised this and have arranged exchanges of mutual advantage to 
themselyes as lessees only to find that their landlords either decline 
to consent or demand excessive , -salami or transfer fees. This has 
happened even when the exchange has been of obvious advantage 
to the landlords concerned as, for instance, when it enables” coal 
to be wmrked which wuiilcl otherwise be left behind and lost for 
ever. Appendices E and E contain plans of concrete cases. In 
Appendix E, Colliery B owms 151* bighas containing 1QO,000 tons 
of coal, and Colliery 0 245 bighas containing 1,600,000 tons of coal. 
ISTeither area can be readily w^orked from its parent colliery 
because both are cut off hj faults, but can be worked from Colliery 
A wdthoiit any additional expenditure or risk. Collieiw B lias been 
leased and sub-leased several times and there are thus a large 
number of interested landlords. It has not been developed, but 
the negotiations for the transfer of the 15|- bighas have been so i>ro- 
tracted that Colliery A has meanwhile reached its hoiindaiy and 
will presently be going back wdth pillar extraction. Once this 
happens, the 100,000 tons of coal in the 15| bighas will be rendered 
inaccessible as the area cannot be worked by Gollieiy B even wdien 
the latter is developed because the fault is too large to cut through. 
On the other side, Gollieiy A and Colliery C belong to the same 
company, hut to ditferent landlords, both of whom are claiming 
the entire bed of the river forming the boundary betw^een the tw’O' 
collieries. Owing to pillar extraction in Colliery A, it will not he 
possible to maintain a road into the 245 bighas area for much 
longer. The coal can, however, be recovered in the distant future 
from Colliery 0, but only at a heavy cost. 

334. As regards Appendix F, it show’s tw’o areas, one of 
about 39-1 bighas estimated as containing 290,000 tons of coal and 
the other of about 84-25 bighas estimated to contain 572,000 tons 
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of coal. Botli areas are witliiii' Colliery B 5 - • but can be more con- 
Teniently and cbeaply worked from Colliery A. Tlie siiperior land- 
lorcl is tile same for both collieries, .and lie accepted tlie term.s of 
transfer arranged by the twotmine-owners, biit the iiegotiatioiis. 
failed becainse the intermediate- lessees' ■ would not consent to the 
boundary barrier of Colliery ■ B- being broken. Colliery A has 
completed the driyiiig of galleries up to the smaller area and the 
coiiiniencement of depillaring ■' will . debar- entrance into tbe area 
from that colliery. So- far as the larger, area is concerned, the , 
matter is not so urgent and it has been decided to work it later 
from .new' pits. 

335. In all such cases, ., the.. -Statutory', Authority should be 

empowered to adjust irregular boundaries on equitahie terms and 
to transfer areas which cannot be worked from the parent property 
to an adjoining property from which they can be worked. No 
transfer fee should be payable to landlords nor any stamp fees to 
Goyeriiinent on the transfer documents, hut the terms should coyer 
royalty, way-leave, etc. If the mine-owners are in agreement as 
regards terms, and there is no doubt of the advantages from a 
national standpoint, landlords or intermediate lessees who continue 
to withhold their consent after full explanation should be treated 
as ill land acquisition cases for public purposes, i,e,, the amounts 
awarded to them should be handed over to the Collector of the 
district as reYenue deposits in their favour. » 

336. ABANnoxEB Peoperties. — As as result of an order to stow 
before or along wuth depillaring_, or an order to stabilise weak 
workkigs or workings- under a river, an owner decide that he 
is unable to continue working with the additional expenditure 
involved and prefer to close down his mine. The mine would not 
then be ii^^spected in the usual way and no one would know what 
was going on inside it. If the pillars seemed likely to collapse 
before the mine was sliut down, collapse would almost certainly 
occur after it was closed down, and a fire might follow and spread 
to other neighbouring collieries. The Statutory Authority should 
be able to take over such abandoned properties on fair terms and 
cither work them itself to meet State Railway or other Govern- 
ment deinaB-ds for coal, or arrange for them to be worked by some 
•other owner on suitable terms. All working and other expenses 
incurred by the Statutory Authority would be la first charge on the 
property and repayment would be taken from the working profits of 
the property hj annual instalments over a period not exceeding 15 
years. There will be no question of nationalisation or State acquisi- 
tion, and the Statutory Authority should ordinarily arrange to 
dispose of tlie property outright or lease it. 

337. A similar procedure will he necessary if the Statutory 
Authority is to deal satisfactorily with the existing fires in closed- 
down mines as has been suggested in paragraph 250 of Chapter X 
and paragraph 273 of Chapter XI. Stich a property has no market 
value at the moment, but might contain workable areas or seams 
after the fire has been extinguished or successfully isolated. All ex- 
penditxire incurred by the Statutory Authority out oi the cess funds, 
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wliich would ordiiiarily.be paid -by tie miixe-owiier/Bioiiid.tierefore 
be recoverable from tlie property as a first ciarge. : Tie, landlord 
or tie mine-owner^ or boti, siould be legally required to refund^, 
or undertake to refiuid within a reasonable period depending on 
tie future expected life of tie propertVj all such expenses before 
permission is given to work. Failing tiis, tie Statutory Authority 
should be empowered to dispose of the property to the best advan- 
tage, recoup its expenses, and deposit the balance with the Colleetor 
of the district in favour of all the interested parties, leaving them 
to obtain an order from a court as to their respective shares of such 
surplus amount. If tie property has no value after tie fire has- 
been dealt with, the expenvse incurred by the Statutory Authority 
would have to be borne by the ccvss funds. 

338, Ftilisatiox of Infeeior Goal. — It is evident that, if 
inferior coal (grade II and gi-ade III) could be used for purposevS. 
for which superior coal (selected and grade I) is now used, the 
life of the available reserves of superior coal would be increased. 
Apart from organised research into such possibilities, there is one 
way in which the Government of India can now contribute towards 
this end. If a policy of conservation of good quality coal is 
definitely adopted, Government must be consistent in its applica- 
tion. If Government introduces our suggested measures of control 
in tie interests of safety and conservation, it should also assist 
conservation as regards the utilisation of coal by agencies under its 
control. We have been told that the Great Indian Peninsula 
Railway has adapted its locomotives to use Central Provinces^ coal 
which is not better than grade III in quality, and the figures- 
given in the Note on Coal Conservation with the evidence of tie' 
Chief Mining Engineer to the Railway Board (W. 37) sho%v 

that the Great Indian Peninsula Railway- actually used in 1935-30 
and 1930-37 tie following quantities of superior and inferior 
coals : — 



Selected and 
grade I. 

Grades II and 
III, 

Total- 


Tons. 

Tons. 

Tons,. 

1935-36 

363,000 

468,000 

831,000' 

1936-37 

. ’350,000 

454,000 

804,000 


If the Great Indian Peninsula Railway can do this, the East 
Indian Railway might be required to do the same on, at any rate, 
that part of its line which is near the Bengal and llihar Fields. 
The East Indian Railwa3- belongs to the State, but the Bengal- 
Jfapiur Railway does not. The latter does, however, obtain its 
coal requirements sometimes through tie Chief Mining Engineer 
to tie Railway Board, and there seems to be no good reason why 
it should not use inferior coal in the vicinitv- of the Bengal and 
Bihar Fields more especialljr as it already uses such coal in the 
Central Provinces and from its own collieries in Karanpiira and 
Talchir. The Bengal-Nagpur Railway witness (W. No. 67) admitted 
that his railway uses such coal, and we have been shown tie 
following copy pi a letter (Ko. A. 1354 of the 25tli July 1934). 
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from tlie Agent of tlie Bengal-lSfagpur ' Railway to tlie' proprietor 
of tlie East Barknlii Colliery in the Pench \ alley: — 

“ A¥itli reference to the correspondence leading to your . , . 
letter dated the 9th July 1934, I beg to inform 

you that, from .a report received from the Chief Mechanieial 
. : Engineer, Beiigal-Nagpur Railway, Kharagpur, I find that- 
the recent trials made with the steam coal supplied from your 
East Barkuhi Colliery has proved satisfactory, and that the- 
coal is certified to be suitable for both goods and passenger 
engines/’ 

We have been informed that it would not be economical to carry 
coal with a high percentage of ash for the use of railways at any 
great distance from the sources of production, but %ve have also 
been told by the Agent to the East Indian Railway (W. No* 66). 
that some of that Railway’s new" locomotives are designed to burn 
comparatively inferior coal and that there are certain kinds of; 
running in which such coal is more efficient than a high grade 
coal. Thongh it is not recorded in his evidence, the Agent said 
that superior quality coal -was really only necessary on trains in. 
which quick acceleration wms essential. It should be remembered 
also that, during the boom period, coal with over 20 per cent, ash 
was used freely, and one w-itness ( W. Ko. 35) has told us that 
pilot vessel once had diffieulty in getting up steagin at sea because- 
of the inferior quality of coal that had been supplied to it. 

339. A further point in this connection links the more extended 
use of inferior coal on certain railways with the control of section-' 
workirfg by the Statutory Authority?'. If the Statutory Authority 
is empowered to direct in such cases that such coal should be 
recovered and not left in the goaf and wasted, it would be a good 
plan to reqiiire also that the Statutory Authority should give the 
involuntaiy producers of such coal every assistance in disposing 
of it. A certain amount could be used for the manufacture of" 
soft coke, but the demand for soft coke is limited and it would 
probably be necessary also to say that such railways as were using 
comparatively inferior coal vsliould give preference in the matter- 
of contracts to those mine-owners who had been directed by the 
Statutory Authority to work such coal. It would he understood' 
of course that the preference would only operate wdiere other 
tilings were equal in the matter of price. 

340. RevSeauch. — T his subject is not included in our terms of' 
reference, but it is obviously connected both with safety -and con- 
servation, and we have therefore looked into it incidentally. There 
is already provision in India, financed in various ways, for 
chemical, industrial, forestry, agricultural and lac research, but 
nothing has hitherto been done in this direction in connection wdth 
coal though over 23 million tons are produced annually with a 
pitmouth value of over million pounds. Most other important 
coal-producing countries have recognised the value of research. 
The Euel Research Board in Great Britain spends over £100,000 ' 
a year, and there is also a Safety in Mines Research Board. The 
IJnited States of America spends between 4 and 5 huiidred thousand"' 
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.tloilars on fuel researeli and safety for tlie benefit of tlie coal 
industry, and tliere are similar organisations in . Geimany, France 
and J apan, eacli working on its own local problems and contributing 
also to tlie mining knowledge of tbe whole world, India stands 
.alone in doing notliing as regards coal research eTen for her own 
benefit. 

341. Ilesearch eiideaTours by scientific study not only to dis- 
.coTer new facts, but also to apply such facts practically. Ilesearch 
is both a concomitant and complement of conservation. As a result 
•of research, the same quantity of raw material has been made to 
produce more finished products; for example in Grreat Britain, 
according to Paper Ifo. 4A, Section II, presented to the Third 
World Conference at Washington in 1936, the yield of gas per ton 
nf coal carbonised is more than one-third greater than it was in 
1907, nearly as man 3 ’ units of electricity are now produced from 
.one ton of coal as were produced from 2| tons of coal in 1921, 
railwa 3 ?'s have economised in the use of coal up to 20 or 25 per 
•cent, since 1920, and the iron and steel industry now uses one 
ton of coal .for the purposes for w^hich it iised l-l- tons in 1920. 
It should he remembered also that coal is no longer Just a fuel, but 
has become an essential raw material of various manufactures. It 
is, for instance, the foundation of the modern coal-tar industry, 
the diverse products of wdiich include medicines, insecticides, 
perfumes and hi^h explosives. 

342. A certain amount of research has been done b}" firms like 
3Iessrs. Tata and Sons and Messrs. Bird & Co., but we are 
■definitely of opinion that much more is required not onl 5 ^^ from 
industrialists, but also under State control and guidance for the 
benefit of all concerned. A large number of suitable subjects ma}^ be 
•suggested such as pulverised or colloidal fuel, h 3 ^drogenation, clean- 
ing and preparation of coal, mixing and blending of c5als, classi- 
fication of coal according to quality and specification according to 
use, more efficient soft coke manufacture, better recovery of bye- 
products, low temperature carbonisation, making of briquettes, 
-conversion of non-coking into coking coal, coking index, fusion 
-point of ash, analysis of mining costs, labour-saving mechanical 
fievices, ventilation, illumination, and the welfare, education and 
recreation of those employed in the mines. 

343. We recommend therefore that a Coal Research Board 
•should be set up. The initial capital expenditure on buildings 
and equipment, and half the recurring expenditure on staff, etc., 
should be met by Government, the other half of the recurring 
^expenditure being paid out of the cess funds by the Statutory 
Authority^. The Coal Research Board should be under the Statu- 
tory Aiithorit}^ and should be located on a site in the EaniganJ 
or Jlmria Field selected with due regard to water supply and 
cheap power. The staff should be wffiole-time and distinct from the 
•staff of any existing institution. 

344. Maxffactube of Benzou. — xibout one gallon of benzol is 
recoverable as a bye-product from every ton of coal used in the 
-manufacture of metallurgical coke. Added to petrol, benzol 
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impiwes tke octane, or iaiiti-knoclv '-valiie^ but it is not recovered 
now because it is subject to the petrol tax of 10 annas a gallon' 
and cannot eoiiipete witb petrol produced from oil. This valuable 
bye-produet of coal is tberefore wasted at present. In Great 
Britain, ' the British Hydrocarbon Oils Production' Act of 1934 
(24, Geo. 5, Ch. 4) allows for nine years, or until the 31st March 
1944, a preference of 4 pence per gallon in respect of light hydro- 
carbon oils manufactured in the United Kingdom from coal, shale 
or peat indigenous to tbe country. As the world supply of oil 
is very limited, and as India has very small oil reserves now that 
Burma has been separated, it might be considered whether some 
similar preference should not be given in India to encourage the 
manufacture of motor spirit from coal. A special plant has to be 
installed in order to recover the benzol, and the coke oven manu- 
facturers are not prepared to incur the necessary capital charges 
unless they see a reasonable prospect of a fair return especially 
as they have already lost considerable sums on plants installed 
for the manufacture of sulphuric acid and the recovery of sulphate 
of ammonia. 

345. Appeals uxDEE THE Indian Mines Act.— Several witnesses 
•expressed dissatisfaction with the present constitution of Commit- 
tees under Section *11 of the Indian Mines Act to hear appeals 
under Section 19 (5) of the Act. Some of us tMnk that it would 
be a sound plan to let the proposed Statutory Authority hear such 
appeals, the Chief Inspector of Mines being of course excluded 
from the Statutory Authority when it sits in an appellate capacity. 
'This would substitute a permanent tribunal for ad hoc committees, 
and would make for continuity of policy and interpretation of the 
law. The Chief Inspector of Mines does not approve of this, how- 
ever, and we have therefore decided to recommend that the consti- 
tution of Committees under Section 11 should be altered so as to 
allow of more technically qualified members. We see no reason 
why the Miiies Department vshould not be represented on such a 
’Committee if one member is to be a person nominated by the owner, 
■agent or manager of the mine concerned in the order appealed 
against. Kor is there any necessity for a member to represent 
the interests of the persons employed in the mine. We recommend 
that the Committees under Section 11 should be called Appellate 
Tribunals in future, and should consist of a Chairman nominated 
by Government, a representative of the Mines Department 
nominated by the Chief Inspector of Mines, and three mining 
eugineers nominated by the Government of India one of vhom will 
be suggested by the appellant. The decisions of such a tribunal 
should be final and should not be subject to review by Government 
except on a point of law. 

346, Fbeight Bates fmom the Baniganj Field. — At present 
railway freights to Calcutta from all collieries in the Jlraria Field 
are the same whether by the East Indian Bailway or the Bengal- 
Kagpiir Railway. In the Eanigauj Field, however, freight is paid 
aceordine* to distance and varies from about Bs. 3-5-6 to Es, 3-14-C 
a ton. This often places a colliery at a competitive disadvantage 
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with, another colliery prodncing. the .same' rpality coal^ and we 
recommend therefore that the application of the group system to 
the Eaniganj Field should he reconsidered. There would probably 
have to be at least three groups in the Eaniganj Fields but tlie 
principle of regional internal freights to ensure equal competition 
is more usually followed in other countries than otherwise. 

347. Eesche Stations and Beeathing ■■ Appaeates. — AM our 
technical witnesses were imaniinously in favour of the staff at 
central mine rescue stations in the major coalfields being trained 
in methods of dealing with underground fires and the dangers 
arising therefrom in addition to their ordinary training in rescue 
work. The Chief Inspector of Mines told us that it was at present 
proposed to establish two central rescue stations, one at a suitable 
centre in the Jharia Field, and the other in the Eaniganj Field. 
A scheme has been drawn up on the lines- of the British Eegulations 
with necessary modifications to suit Indian conditions, and has 
already been submitted to the Goyernment of India. We think this 
scheme should be introduced and that it will be a satisfactory basis 
from which to commence coal mine rescue work in India, 

348. Gas Masks oe Self-eescxte Apparatus.— If fully-trained 
central rescue stations w^ith necessary apparatus are established as 
above, we think it unnecessary to require in addition that gas masks 
or self -rescue app^mtus should be kept at the mines, more especially 
as therb is no such legal requirement under the British Eegula- 
tions. We are nevertheless ,of the opinion that gas masks or self- 
rescue apparatus kept at the collieries might be very useful in 
certain circumstances, but we do not think that they should be 
legally required and would leave this to the owners to decide for 
themselves in the circumstances of each case. If, however, such 
gas masks or self-rescue apparatus are kept at collieries^ we would 
strongly advise that they should not be allowed to be used by any- 
one except men who have been trained in their use and understand 
their limitations, and also that every precaution should be taken 
to see tbut the apparatus is always in good working order. 

349. Ambulance and eiest aid -work. — Section 18 of the 
Indian Mines Act has been applied to all coal mines by Bihar and 
Orissa Ifotification No. 129 of the 14th June 1925 and b 3 ^ Bengul 
Notification No. 4425-Com. of the 17th June 1925. In Chapter II 
of the Eules for coal mines ’’ the following provisions have been 
made r— 

(i) It shall be the duty of the owner, agent and manager 

of a mine to see that adequate arrangements are made 
for the training of men in ambulance work. 

(ii) In every mine in which fifty persons or more are employed 

underground "during any period of 24 hours, one or more 
of the persons employed according to the sub-joined scale 
shall be trained in ambulance work to the standard of 
St. John’s First Aid .Certificate. (The scale then 
follows and is one trained person to every 100 persons 
employed undergiuund during aiij^ of 24 hours.) 
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■, (iii) In or at every mine in respect of . wMcli. Section 18 of tlac 
Act applies, there shall be provided and kept in good 
condition and ready for immediate use at a convenient 
^ place on the surface and also, if the Chief Inspector 
by an order in writing so directs in the case of any mine, 
imdergroimd — 

(«) a suitably constructed stretcher or stretchers; and 
(5) a box or boxes containing a sufficient supply of suitaBle 
splints and bandages, adhesive plaster, boric vaseline, 
cotton wool and tincture of iodine or other suitable 
antiseptic solution. 

We would suggest the following additional provisions: — 

(i) At present, there is- nothing which requires mine employees 

who have been trained in first aid work to keep their 
knowledge more or less up-to-date. Amhulaiice competi- 
tions have been arranged in the Raiiiganj coalfield, but 
no such arrangements have been made in the Jharia 
coalfield. We consider that the rules should require 
that every mine employee with a first aid certificate 
should be required to have a refresher course and to come 
up for re-examination and renewal of the certificate 
every five years. 

(ii) We would also require that every member of the super- 

vising staff v^orking underground should also he*required 
to have a St. John first aid certificate within a reason- 
able period, say, 2 years from the date when the new 
• rule is introduced. It should be understood of course 
that the work of training the staff should he commenced 
at once. 

(iii) JVe w^ould also suggest that there should he at least one 

stretcher and first aid box for every 100 persons working 
in the mine, these appliances to he kept underground at 
suitable places in the various working sections of the 
. mine. . 

350. Paymext of Wages Act. — This Government of India Act 
(IV of 1936) was applied in the first instance to factoiies and 
railways, hut may be extended by Local Government notification 
to any industrial establishment. Under Section 2 (ii) {d) a mine 
or quarry is an industrial establishment. The coal trade and 
industry has been consulted regarding the extension of the Act to 
coal workings, hut no action has been taken yet by the Governments 
of Bengal and Bihar. 

351. The principal provisions of this Act are those which fix the 
kinds of deductions that can be made from wages, prescribe a 
procedure for imposing fines, and lay down that the total fines 
imposed in any wage-period shall not exceed half-an-anna in the 
rupee of the wages payable for that period. It is this last limita- 
tion that is considered inadequate as a disciplinary measure in coal 
mining. It is felt that safety in mines is so important, while acts 
or omissions in connection with safety regulations may have such 
serious consequences, that the management should he able to inflict 
fines heavy enough to act as a real deterrent. Tampering with a 
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■safety lamp ia a gassy mine may,, for instance,; involTe many liiimaii 
liTes, wliile failure to attach a 'drag or hack-stay to an ascending 
.train of tiihs may liave disastrous resnlts. . It has been suggested 
therefore that the extension of the Act to coal mines should be 
postponed or that the maximum fine should be increased to one 
day's wages. lYe think that the matter should be further 
considered before any decision is taken. The efiect of our Eeport 
will be to tighten up safety regulations and managers will need 
■eTery support in carrying Out their difficult duties and respon- 
.sibilities. , 

352. Edtjcatiox. — There are Goyernment institutions in the 
^coalfields for training sirdars, overmen, managers and mining 
engineers, but the education of the labour force has been more or 
less neglected. In 1935, the average number of persons employed 
daily in coal-mining was 179,152 of whom 128,041 or 71*5 per cent, 
worked underground. Most of this labour is drawn from, the 
districts around the coalfields and consists of illiterate and ignorant 
fcultivators. State control and Gomprehensive regulations wull not 
•achieve their best results unless miners are also educated sufficiently 
to realise the necessity for obeying such control and observing such 
regulations. miner should be so unenlightened as not to know 
the foolishness and danger of piercing the top of a flame safety 
damp with a pick^in order to improve illumination. If he knew 
•such tilings, he would be less of a danger to himself and other 
r miners, and’ more of an asset to his employer. 

353. Compulsory primary education is gradually extending and 
•we think that, in Bengal, the Primary Education Act should be 
iextended to the Asansol Subdivision of the Burdwan district as soon 
■as possible. At Giridili, young boys selected from the primary 
schools are trained in the essential technicalities of mining at a 
■school maintained by the State Collieries. These young men 
receive a sound training and are fit to be employed in comparatively 
res 2 :)onsible positions. 

354. If there were more primary schools conducted properly and 
adequately staffed, the children of the miners would receive 
elementary education in which the s^dlabiis could be made to cover 
practical instruction in mining and its dangers. Adult labour 
could be ■provided for on the same lines as are followed successfully 
in the United States of America with IS’egro miners, namely, 
lectures, demonstrations, lantern slides and cinema films coiubining 
■recreation with enlightenment. 

355. Eacdi coalfield should be divided into groups of collieries, 
meeting places and demonstrators being provided for each groii}). 
Films and slides would be obtained from the United Siates or else- 
where at first, but could be manufacttired in India later, the main 
object being to illustrate typical mining conditions and demonstrate 
’how accidents could be avoided or prevented. 

^ 35(). The Statutory Authority might function as a kind of 
Minina* Education Board and obtain the necessary funds partlv 
from the Goveri^ment, partly from local autliorities such as Di.sirict 
Boai'ds, and partly from the cess funds. 



CHAPTEE- XI¥* 

Tlie Central -Proviiices Coalfields'. ; ' 

> 357/ Pekch ¥alley Pields.— Tlie discovery, of coal in tlie PencE 
Talle}?- is credited to Dr. Jerdon and Lieutenant B. H. Sankey wEo 
visited tlie ' area in 1852. TEe first , geological traverse was made 
.ill 1856’ by Mr. J. G. Medlicott. Various surve^^'s of tlie field Eave.i 
been made since tbat date/ tbe most recent being that made betweenj 
1923 and 1925 by Dr. . G.. S.' Pox and Air. W. D. West. Coal 
mining was commenced in ia small way in 1866 when a mine was 
opened at Barkiilii. TEe most important company at work is 
managed by Messrs. SEaw Wallace & Co. of Calciitta, to wEose* 
efforts tEe development of tEis area, especially in tEe early days 
of tEe present century, is largely due. TEe Bengal-Nagpiir Bail- 
extended tEeir naiTow-gauge line from CEliindwara to BarkuEi 
in 1905, and tEe first large colliery -was opened at CEandiameta tEe 
same year. In 191.2, the Bengal-Fagpur Bailway opened a line 
connecting l^agpur tand CEEindwara, and in 1915 the Great Indian 
Peninsular Bailway extended tEeir broad-gauge line from Amla to* 
Parasia. TEe output was 1,104 tons in 1905 ; by 1915 it Ead reacEed 
100,000 tons, and between 1926 and 1935 it increased steadily from 
416,708 to over 1-2 million tons. • 

358. Waedha Valley Fields. — It is believed tliat coal was first 
discovered in this area in 1831, but mining v'as not commenced 
until 1870 wEen tlie GEugus Colliery was opened. About 1873^. 
after it Ead been decided to abandon tEe mine at GEugus, an im- 
portant colliery was establisEed at Warora by tke Great Indian 
Peninsular Eailway. TEe output of this colliery increased from, 
54 tons ii! 1874 to i53,336 tons in 1902. TEe mine was abandoned 
in 1906 owing to subsidence and fire. TEis action Ead been anti- 
cipated, and coal having Eeeii proved at Ballarpur in 1900 by 
boring, followed by shafts in 1903, operations were transferred to 
that locality. The Ballarpur collieries are now being worked by a 
private firm established mainly by the enterprise of Sir Maneckji 
B, DadabEoy. In addition to the collieries now working at Ballar- 
pur and Sasti, the GEugus area has been worked by the same- 
company who have also opened a new colliery at Eajur. A 
number" of small mines have also been worked near Chanda town 
at Maliakali, Babupet and Lalpet. TEe output in 1935 from all; 
mines in this area was 312,591 tons. 

359. Ow'XEHSHip AXD Leu\ses, — A ll mineral rights in the Central 
Provinces are vested in the Local Government. Coal-mining leases; 
are executed in a standard form wEicli contains inter alia clauses- 
requiring (a) the payment of a half-yearly minimum rent or royalty,. 
(?>) a royalty at the rate of 5 per cent, of the pitnioiitli value, or two 
annas per ton whichever is greater, of all coal, and 2J per cent, of 
the pitmoutE value, or one anna per ton whichever is greater, of all 
coal dust, (c) a rent for all surface occupied or used, {d) the staining 
of mining operations wdthin one year, {e) development in a skilful 
and workmanlike manner and upon the most approved principles,. 

( 181 ) 
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(/') file extension of %Yorkiiig^s on' 'tiie" strike ' m to exceed twice the 
extension of workings to the 'dip,h(^) fecilities foi’ ; examinatioii^ 
inspection and measurement to iagents, ■serYaiits' and'^'' 
aiitliorized by the Local Government, and (h) no mining opera- 
tions or workings within a distance of 50 yards from any railway, 
reservoir, canal or other public works without the previous per- 
mission of the Local Government. 

360. Thickness of seams' anh;, nature of coal, — In the Peneh 
Valley, though several seams occur, only four are of workable 
tliiekness, vdiile of these only the top seam is worked at present. 
This seam is known as the Pench or. Main seam. The thickness 
of the section worked varies from 4 to S feet, above it being a 
varying thickness of poor quality coal with intercalated bands 
of shale. An average analysis of the section worked is moisture 
6*49 per cent., volatile matter 27*25 per cent., fixed carbon 46-49 
per cent., ash 19*77 per cent., and calorific value from 5,468 to 
0,224. In the Kanlian Valley area, the workable section of the 
main seam varies from 8 to 14 feet in thiclmevss and an average 
analysis is moisture 3*02 per cent., volatile matter 29*33 per cent., 
fixed carbon 46*69 per cent., ash 20*96 per cent, and calorific value 
from 5,226 to 6,515. 

361. In the Wifrdha Valley there is only one seam containing 

coal of commercial or industrial vahie. This seam varies in thick- 
ness from 50 to 80 feet. At tlie Ghxigus Colliery, only 10 feet 
at the bottom of the seam is workable, while at Ballarpur two 
sections, 14 and 10 feet thick respectively, have been worked, and 
there are also two other sections about 5 feet thick whicli are said 
to be of good quality. An average .'analysis of the coal worked at 
Ballarpur shows, moisture 9*88 per cent., volatile matter «33*G7 per 
cent., fixed carbon 46*26 per cent., ash 14*99 per cent., and calorific 
value 6,200. ! ' d j 

802. The coal rapidly disintegrates 1)y weathering when brought 
to the surface and cannot be stacked for long. We are told that, 
where reserve supplies have to he kept in hand, these have to consist 
of better quality Bengal coal. As the moisture content is very 
high, the coal is extremely prone to fire spontaneously. A pile 
not more than 2 feet high is said to have fired spontaneously on 
the surface in the course of a few weeks. 

363. Output. — The annual output from all mines in the Central 
Provinces has been as follows: — 



Tons. 

1920 

491,205 

1921 

. 712,914 

1922 

675,916 

1923 

548,074 

1924 

679,081 

1925 

. 708,554 

1926 

. 635,252 

1927 

. . . 666,758 

1928 

732,353 


1929 



Tons. 

. 882,331 

1930 



952,371 

1931 



973,040 

1932 



. 1,049,238 

1933 



. 1,234,513 

1934 



. 1,438,980 

1935 



. 1,526,690 

1936 



: 1,505,608, 
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Til eso , figures show that there was no appreciable increase in pro- 
'clnctioii between . 1921, and 1928.; from 1928 onwards,, output' in-" 
oreased steadily .by about 100,000 -tons 'a year, the output in 1936: 
being more than double that of 1928, This increase has been clue 
prineipally to demand from the G. I. .P. and B. F. Eailways, and 
from the mills in Bombay and Ahmedabad, following mod ifications 
of fire-boxe's and grates of boilers so that advantage could be taken 
of this coal which is poor in quality but' cheap, as conip.ared with' 
more distant sources. . .. 

304, Methods of ^vomaxG.— In Ihe Pench Yalley, where the 
section worked seldom exceeds 8 feet in* thickness, and only one 
seam or section of a seam is exploited, the pillar and stall method 
has been adopted. In the Wardha Yalley, where the section worked 
is of greater thickness, while in some mines more than one section 
is exploited, the j^anel s^^stem has been more generally used. 

365. In the Pencil Yalley the depth of the seam from the 
surface seldom exceeds 300 feet, the coal is hard and tough, the roof 
conditions lare generally good, and it has been customary to extract 
more than 50 per cent, of the seam in first working. Practically 
all the coal is got with explosives. In the Wardha Yalley the coal 
is equally hard and toiigli and fairly good roof conditions usually 
prevail, but a lower percentage has been extracted in first working. 

366. Losses by collapses and fihes. — In the Pencil ’•Yalley 
mines, few fires have occurred though a considerable amount of coal 
has been obtained from the extraction of pillars. The quantity 
of co£?l lost by premature collapses and fires has been very small. 

367. As regards the Wardha Yalley mines, only one of the mines 
now being worked has attempted pillar extraction, and hydraulic 
sand-stowii?g simultaneously with depillariug has been done there 
to prevent fires and preserve the superincumbent strata intact. As 
the coal usually contains more than 10 per cent, of moisture, it is 
extremely liable to spontaneous combustion. 

368. In the Warora CoIlier^T- wdiich, as stated above, was com- 

menced in 1873 and worked until 1906, premature collapses 
and fires did occur. In this mine two seams, 12 to 14 feet thick 

and separated by shale varying from a few inches to 14 feet in 

thickness, were worked upon the pillar and stall system. The 
pillars were irregular in shape and size, the parting left between 
the workings in the two seams was too thin, coincidence of pillars 

and galleries in the two seams *was not maintained throughout the 

mine, and the pillars in large areas were split, with the result that 
the workings became unstable and premature collapses and fires 
necessitated the abandonment of the mine. It was estimated that, 
out of 12 million tons of coal in the area exploited, only 3,086,220 
tons were recovered, the remaining 75 per cent, of the workable 
coal being entirely lost. 

369. Peobable losses , in future wobking. — In the Pench 
Yalley mines, conditions are favourable to efficient mining and heavy 
losses of coal should not occur even with ordinarj methods con- 
iliicted in a systematic and workmanlike manner. In one mine 


Tisited by us, Trorkiags lijad been done in anything but a systematie 
and workmanlike manner^ pillars had been robbed and galleries 
widened to such an extent as to induce heavy falls of roof render- 
ing the coal left in the pillars inaccessible. A certain amount of 
coal in pillars supporting the Great Indian Peninsula Railway line 
has already been lost, and more is likely to be lost, unless the 
line is diverted to allow of pillars being extracted, or unless the 
pillars are replaced by solid stowing. We think that diversions 
of the line would be feasible and would be less expensive than, 
stowing. 

3T0. In the Wardha Galley conditions are very different. In 
addition to the coal being extremely prone to spontaneous com- 
bustion on account of its high moisture content, heavily-watered 
strata lie above the main seam in the Chanda district; if these 
strata are disturbed by pillar extraction by ordinary methods, 
either the mine will be flooded or such heavy pumping will be 
caused as to render further working an uneconomical proposition. 
Besides, at the Ballarpur Colliery there are no less than four 
workable sections in the main seam, and the recovery of a reasonable 
percentage of the coal in pillars is only possible with stowing. 
Moreover, at this colliery the whole of the considerable area 
exploited is either under the Wardha River or under land which 
is covered by water when the river is in flood. For this reason 
also the extraction of pillars without stowing is out of the cpestion. 

371. J^Tesessity foe sxotviXG. — All the witnesses examined at 
Chanda were quite definitely of the opinion that the pillars in the 
mines in that district could not be extracted without stowing, and 
one (W. ISTo. 63) said that without stowing it would he necessary 
to leave from 40 per cent, of the coal in the rise workings to 60 per- 
cent. in the dip workings. The conditions described above render 
the extraction of pillars without stowing dangerous both to life and 
to property. We therefore recommend the enforcement of stowing 
simultaneously with the extraction of pillars in the mines in the 
Chanda district in the Wardha Talley area. 

372. All the witnesses examined at Parasia in the Pencil Talley 
were of opinion that the enforcement of stowing was unnecessary 
and we agree with them so far as ordinary working is concerned. 
If the mines are laid out and worked in a systematic and work- 
manlike manner, the extraction of a high percentage of the coal is- 
possible without stowing. Stowing will, however, be necessary 
even in the Pench Talley to recover coal under railway lines, 
buildings and other surface features for which support has now tc' 
he left. 

373. ISTecessity- foe coxTEonnixG mixing methods. — Control 
over mining methods is as necessary in the Central Provinces as it is 
elsewhere. One of the mines in the Pencil Talley visited by us was 
in a deplorable state due to unscrupulous pillar-robbing, while it 
is known that serious losses of coal occurred at the Warora Collieiy 
owing to improper methods of working. In ‘the past the Local 
Government, as owner and lessor of the minerals, has not exercised 
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any real control OTer inining methods nor employed a . competent, 
mining engineer to enforce the proper, obseryanee of. the ■ terms 
of its leases.', ..The inspections made the, officers of the Mines 
Department have been almost ' entirely .concerned w.ith .safety of 
life, and .in only two special' cases has the advice ,of the Mines 
Department heeii ' asked . for by the Local Government, on questions 
of t e.conoiiiical extraction or the 'proper wo.rking of ' the .mines,. 
Inspections have been made by District Officers, but these inspe.e- 
tionS: have been necessaril^r concerned with health and questions 
connected with rents, ro^mlties and boundaries, these officers not 
being cjiialified to inspect or advise as regards methods- of working 
or economical extraction. 

374. The reply (W. JTo. 47) of the Local Government to Question 
54 of oiir general questionnaire was as follows: — 

Statutory control of mining methods in the interest of both 
safety and conservation should be universal, but the regulations 
should he adapted to the particular field to which they apply 
and not made of universal application all over India. This 
Government considers that regular inspection of all coal mines, 
with a view to ensuring that the method of extraction is 
economical and that no considerable supplies of coal are wasted, 
is essential in the intercvst of Government a:i;^d is second only to 
inspection for the purpose of ensuring the health ai^d safety 
of labour.’^ 

In qur General Questionname, Questions 19^ 20 and 21 dealt with 
the desirability of prescribing general principles of first working, 
and the prohibition of splitting or redxiction of pillars and heighten- 
ing of galleries beyond the prescribed limits until immediately 
before syi^tematic pillar extraction. With two exceptions, the min- 
ing engineers in the Central Provinces who submitted written 
replies to our questionnaire did not approve of principles being 
prescribed or restrictions being imposed by regulation. After dis- 
cussion with the Committee, all these witnesses agreed that general 
principles of first working should he prescribed by regulation, and 
agreed also that the malpractices referred to in Question 21 should 
be prohibited on the general lines laid down us in Chapter IX. 

375. The replies to Question 39 of our general questionnaire, 
which dealt with the desirability of enforcing a system of packing 
or stowing siinultaneously with the extraction of pillars, showed 
that all the , witnesses working in the Clianda district mines were 
in favour of such enforcement, while the witnesses concerned with 
mines in the Pencil Yalley were not in favour of an}" such action 
being taken. As already stated, we are of opinion that the enforce- 
ment of stowing simultaneously with pillar extraction is necessary 
in the Chanda area of the Wardha Yalley, hut is not generally 
necessary in the Pench Yalley. 

376. Nattoe of goxtboe.— In addition to control over first work- 
ing, further control is necessary in the interests of conservation 
of a national asset. With one exception the witnesses concerned 
with mines in the Pencil Yalley stated that any further control, 


beyond tliat now exercised by the Mines Depart nient; was 1111110065- 
sary, while those connected with mines in the Chanda district were 
entirely in faTour of statutory eontrol over mining methods in order 
to ensure conserYatioii, and were in favotir of such statutory control 
being iiniYersal. The reply of the Central ProYinces Government 
was also faYoiirable to the introduction of statutory control to 
prevent wasteful methods, and it is obviously in the interest of that 
Government as a mineral owner and lessor to support measures 
designed to secure more economical extraction of coal. 

377. The control wdiich we have suggested by the Statiitoiy 
Authority in Chapter XI would not interfere seriously with present 
methods in the Peiich Valley nor would that control be any handicap 
to those working their mines in a proper manner. Eires are as 
likely to occur in the Pench Valley as in the majority of mines in 
other parts of India, and some measure of control at the time of 
pillar extraction to prevent the spread of fire from one part of a 
mine to other parts is equally necessary there. 

378. The Statutory Authority would have powers to prohibit 
wasteful methods of mining and to require measures to minimise 
avoidable loss of coal. We have recommended that the staff of the 
Mines Department should be increuvsed and that the officers of that 
Department slioukh be responsible for all underground inspections 
in connection with the functions of the Statutory Authority. Any 
operation or practice likely to lead to undue waste of coal of com- 
mercial or industrial value observed during inspections of the 
Mines Department officers would be reported to the StatiStory 
Authority for consideration, and action. The case for the appoint- 
ment of a Statutory Authority has been fully argued in previous 
chapters, and the arguments used there are equally pert^iit to the 
Central Provinces mines. In addition, the Central Provinces Gov- 
ernment should arrange with the Government of India for the 
inspection of its mines by the Mines Department with reference to 
the terms in its leases regarding methods of working. 

379. Applicability or the Gexeual Cess to Central Prov- 
inces. — Three or four witnesses connected with mines in the Pench 
Valley were opposed to the proposed general cess on alT coal and 
coke despatched by rail in or into British India for the purpose 
of financing stowing, research and conservation generally. The 
representatives of mines in the Chanda district were, without 
exception, in favour of a general cess for these purposes. The 
Central Provinces Government was opposed to the cess on the 
following grounds: — 

‘G . . . neither logic nor Justice demands that the cess 
should he collected from collieries which do not stand in need 
of sand-stowing in the interest of either safety or eonservaiioii 
or both. The ^Government recognises that in certain classes 
of mines, particularly in the Chanda coalfield, sand-stowing 
will probably be necessary in the mterest of both safety and 
conservation,^ but it can see no justification for tlieir recouping 
part of the expenditure from collieries in other coalfields, as 
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for instance, tlie Pencil Valley coalfield, wliere adinfftedly 
parallel conditions do not exist. National interests no doubt 
demand t bat Botli safety and conseiYatioii sbould be provided 
for wbeii a coal mine is worked. But tbe application of com- 
pulsory Pleasures ■ intended to ensure tbese cannot be regarded 
by anjvmine-owner as an abnormal restriction tliat would give 
him the claim to compensation for part of his expenditure on 
.such measures. Each mine or each coalfield has its own advan- 
tages and disadvantages, and there is no more reason why the 
coal iiidiistry in general should finance, even partly, sand- 
stowing in one mine than there is for its pajdiig the extra cost of 
guarding against floods in another or the extra cost of winning 
hard coal from thin seams in a third. Any increase in the 
price of coal from certain collieries that compulsory sand- 
stowing may lead to must be borne by the colliery concerned as 
an incident of its business.^' 

380. Our counter-arguments are as follows in addition to, or 
in support of, those already put forward in paragraph 263 of 
Chapter X : — - , ' 

(a) The tiniversal cess will leave all producers and consumers 
ill the same relative position as they now are. 

(h) The imposition of the cess on Chanda coal only would 
result in such a severe competitive handicap that the 
mines would have to be closed down as no longer 
p reinuiierative. The Pencil Valley coal would gain such 
a competitive advantage that it would soon oust Chanda 
coal from the market. 

(o) Th§ Central Provinces Government admits that, in certain 
classes of mines, particularly in the Chanda Field, sand- 
stowung will probably be necessary. In our opinion 
there is no probability about the matter at all. "We 
are convinced that the general necessity in the Chanda 
rurea of the Wardha Valley Fields will he at least equal 
to that in the Jliaria Field and greater than in the 
Eaniganj Field. With the exception of the coal lost 
at the Warora Colliery, there has been no serious 
accident nor loss of coal up to the present sufficient to 
convince the Local Government of the necessity for 
sand-stowing, but all the coal hitherto obtained has been 
from first working, and the mines are only now reaching 
the stage of development when pillar extraction will have 
to be commenced. Pillar extraction by ordinaiy 
methods in the Chanda area will certainly result in very 
heaw losses of coal and very considerable danger to 
those working in the mines. Without sand-stowing 
the average percentage of recovery will not he more than 
50 per cent., and this is not a prospect which the Local 
Government can view with equanimity. In the Jharia 
and Eaniganj Fields there -are many mines which will 
never benefit by the cess, but there are obvious practical 
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difficulties in imposing and eoliecting a cess differentiat- 
ing Letween one field and anotlier, or between one mine 
and anotiier in tlie same field. Sncli difierentiation 
would give some; .producers a gratuitous commercial 
advantage over otliers, and would foster oppositioii to 
measures wdiicli are urgently necessaiy in tlie interests 
botk of safety and conservation. 

(d) The cess proceeds will be used not only for compulsory 
stowing, but also to control section-wortiiig, depillaring 
and rotation of ’working, and to assist research and the 
education of miners (see paragraphs 343 and 356 ante), 

381. As regards coal from Indian States, there seems to be no 
valid argument against the cess being levied on that coal when 
brought into British India for competition w^itli coal produced in 
British India which wdll be paying the cess. 

382. EAimvAY PEEiGHTS. — Some of the Central Provinces wut- 
nessses voiced a local grievance against certain railway freights 
wffiich are said to operate telescopically in favour of long-distance 
coal traffic from the Bengal and Bihar Fields. We did not examine 
this grievance in any detail partly because it does not come directly 
within our terms of reference, and partly because it is, w^e under- 
stand, |o he fully gone into shortly by the Railway Rates Advisory 
Committee. 



CHAPTER XV. 


Summary of Ooncl-asions and Recommendations. ■ 

383. Tlie conclusions and recommendations in our Report may 
be summarised ' as follows : — 

(1) Advantages and disadvantages o£ tlie panel system dis- 
cussed. With principles of first working laid down by regulation 
the necessity for the panel system will be considerably reduced. 
Where it is tlie intention to extract pillars in conjunction with 
simultaneous stowing, the panel system is unnecessary. (Para- 
graphs 35-40'.) 

(2) The advantages of stowing have been known for many years, 
but individual action has not been possible generally because of the 
competitive disiadvantage imposed by the additional cost. The only 
effective action possible is by Government initiative and interven- 
tion, (Paragraphs 42-43.) 


(3) Though there have been contributory causes such as the 

general economic depression, the indifference of landlords to their 
awn interests and the inaction of Government in the face of a 
growing national emergency, it is undeniable tliat the tr^de and 
industry is itself mainly responsible for its unsatisfactory condition. 
(Paragraph 51'.) , . 

(4) The present low prices are due to the interaction of keen 
competition and decreased demand due to the general depression. 
(Paragraph 53.) 


(5) Pimluction costs of nine companies discussed. (Paragraphs 
54-5(5.) 

(G) Tlie managing agency system, though it may have answered 
the requirements of the coal trade as distributors and profit-pro- 
ducers, has not been an unmixed advantage to the coal industry. 
(Paragraph 57.) 


(7) The difference bet-ween the sound mining or safety point of 
view and the commercial or profit-making point of view explained. 
(Paragraph 57.) 

(S) A new' spirit of co-operation and co-ordination among con- 
trolling firms is essential if conditions are to be ini2)roved and fresh 
remedies tried. (Paragraph 59.) 


(9) A trade union among inanagers is required to safeguard them 
against arliitrary dismissal and to ensure reasonable continuity of 
einploynieiit in the same mine. (Paragraph 59.) 


(10) The iegal liability of owners, and agents for methods of 
wTirking sliould be made clear. , (Paragraph 59.) 

(11) Agents should, be required to have at least the qualifications 
of the managers working under them. (Paragrap]i*59.) 

( 189 ) 
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(12) Public attention lias . been Vdrawn io 'tlie coaP^fe^^ 
iiidnstry because of the serious, mining accidents that, have occurred , 
during the last two or three years.'. (Pai^agraph ,60.) 

(13) Some accidents are- .directly .connected' with wasteful' 
methods and practices; other have no coniiectioii ' with methods of ' - ' 
working. Accidents are bound to happen, but steps should be 
taken to prevent conditions arising which cause accidents or magnify 
their consequences. (Paragx’aph. 61.) 

(14) Examination of recent fatal accidents. (Paragraph 63.) 

(15) Waste ” means underground waste and does not include 
waste caused during any process of distribution or consumption 
subsequent to extraction from the mine. (Paragraph 64.) 

(16) The average waste of coal is about 50 per cent, of which 
all hut 10 per cent, would be saved by stowing. This 10 per cent, 
waste must probably always occur in order to keep the mine safe. 

The 60 per cent, wuste is made of 15 per cent, in sections left^ 

15 per cent, in barriers, 15 per cent, in actual depillaring, and 5 
per cent, in fires and collapses. (Paragraph 64.) 

(17) Avoidable waste defined as all w^aste which is not incidental 
to a proper and efficient working of the system of mining that is 
being followed. "(Paragraj)h 65.) 

(18) National interests require that all kinds of avoidable w^aste 

should in future be strictly controlled and prevented as far as 
possible. (Paragraph 67.) « 

(19) The seams of the Raniganj series are more liable to 

spontaneous combustion than those of the Barakar series. Of the 
Raniganj series, the seams in the eastern section of the* Field are, % 

because of their higher moisture content, more liable to fire than 

the seams of the w^estern part. As regards the Barakar series, 
seams Nos. 13, 14 and 15 are the most liable to spontaneous com- 
bustion, but fires have also occurred in seams Nos. 10, 11 and 12. 

The seams in the Bokaro and Earanpur Fields are very liable to 
spontaneous combustion, but those in the Giridih Field are com- 
paratively less liable. (Paragraph 78.) 

(20) In the seams of the Barakar series below grade II in 
quaiit}?-, which have an extremely low moisture and low volatile 
and high ash content, the danger of spontaneous combustion is 
extremely remote. As regards seams in the Raniganj series -with 
their high moisture and high volatile content, they are all liable 
to spontaneous combustion even when below grade II in qiiaiitjv 
(Paragraph 79.) 

(21) Period of incubation defined as the period hetw’een the 
first heavy fall of roof in a goaf up to the first evidence of heating. 

The period of incubation varies with the ventilation conditions, the 
nature and quantity of the coal left, and the depth from the sur- 
face. It varies from a few weeks to two years, 9 to 18 months being 
the general average. (Paragraph 80.) 
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(22) Pire area ” includes not only an area actually iiiider firey 
but also one wliicli lias been sealed off on beating being discovered 
and bas never been re-opened since. (Paragrapli 81.) 

(23) Loss of coal from collapses and fires discussed with statistics' 
up to tbe end of 1927, and from 1928 to the end of 1936. (Para- 
graphs 84-92.) ' ' 

(24) Tbe cause of tbe Bagdigi explosion discussed with ref ereneev 
to tbe question of tbe generation of gases by inundations. Tbe 
generation of water gas in tbe manner suggested is largely a 
bypotbesis, and a combination of conditions favGurable to tbe* 
generation of sucb gas would be extremely rare in actual practice.. 
(Paragrapb 96,) 

(25) Explosions in mines discussed with reference to fatal 
casualties and the presence of fire-damp. (Paragraphs 97-104.) 

(26) Electric safety lamps, though more expensive, are prefer- 
able in Indian mines to flame safety lamps. (Paragraph 1(35,) 

(27) Explosions by an ignition of fire-damp may be accentuated 
and carried through the whole mine when coal-dust is present. 
(Paragraph 108.) 

(28) Coal-dust explosions have occurred where the igniting, 
medium has quite definitely not been fire-damp. ^ The danger from 
coal-dust in all mines should therefore be guarded against.. 
(Paragraph 112.) 

(29) Conservation should make available safely the maximum 
quantity of extractable coal of commercial or industrial value. 
Without further research, a policy of coal conservation should only 
cover utilisation by those whom Government already controls. - 
(Paragraph 116.) 

(30) Eeserves of good quality coal in India discussed with figures^ 
up to the end of 1936. (Paragraphs 119-124.) 

(31) The life of the reserves of all good quality coal is 122 
years. The life of the reserves of coking coal of good quality iS' 
62 years. The life of the reserves of all good quality coal in Jharia 
is 81 j^ears, and of coking coal 57 j^ears. (Paragraphs 125-129..) 

(32) The reserves of iron ore, even of good quality only, far 
exceed the available reserves of coking coal. (Paragraph 130.) 

(33) 2s 0 measures of conservation in the interests of the iron and 
steel companies alone would be justified. Any legal measure of 
conservation should apply to all good quality coal and should be 
introduced as a matter of public policy in the interests of the 
community as a whole. (Paragraphs 135-136.) 

(34) The permanently-settled zemindars in Bengal and Bihar" 
have not controlled their lessees properly even in their own interests, 
and have in consequence not only lost royalties on large quantities 
of coal, but ha%"e also caused the country\s coal resources to be* 
correspondingly depleted. (Paragraph 139.) 
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(3o) Tlie proposed Statutory Aiitlioidty stoiild be given powe^ 
to supervise and control tlie terms of new leases so far as technical 
matters are eoneernecL Subsequent salami for allowing extraction 
of pillars slionld be prohibited. The control should extend to 
securing leaseholds of adequate sizes and more or less rectangular 
boundaries, and also periods of leases sufficient to facilitate the use 
of sound mining methods. (Paragi^ph 139.) 

(36) The average percentage of output now being obtained from 
pillars is over 00. This percentage will go on increasing as the 
virgin areas and seams .awaiting development diminish until, as the 
resources approach exhaustion, the whole output will have to be 
recovered from pillars. (Paragraph 140.) 

(37) The percentage of coal likely to be recovered from standing 
pillars will not be more than 60 per cent, in the E-aniganj Field, 
while it is extremely doubtful whether it will reach 50 per cent, 
in the Jharia Field. These percentages take into account wastage 
both from present methods of working and from collapses and fires. 
(Paragraph 143.) 

(38) When depillaring is done, stowing will be at least as neces- 
sary ill the Bokaro and Karanpur Fields as it is now in EaiiiganJ 
and Jharia. (Paragraph 144.) 

(39) The oiilyhhject of the Government of India and the Indian 
Coal Committee" of i925 was to improve the quality of export coal 
and to regain foreign markets. The Committee’s suggestion was 
that a Grading Board should be established to grade collieries„ which 
produced coal for export. The Act as passed allowed the grading 
.of coal of all or any of the seams or of a part of a seam, and this 
provision has enabled grading to he extended to coal not intended 
for export svitli the result that almost all coal produced in the 
Bengal and Bihar Fields is now offered and bought under the 
Grading Board classifications. (Paragraph 148.) 

(40) The foreign export trade, though insignificant as compared 
with the internal trade, is diminishing steadily. Besides authorita- 
tive and reliable grading, the export trade is assisted by other 
concessions not enjoyed bv the internal trade. (Paragraphs 
149-151.) 

(41) Section-working as a method of cominereial exploitation has 
grown eonsiderahly since the Coal Grading Board Act of 1925 was 
passed, partly owing to the facilities provided for grading on winch 
(ronsiimers think they can rely, and partly owing to low prices and 
■geiierally unfavourable market conditions. (Paragrapli 154.) 

(42) The grading system has introduced a standard classification 
of Indian coals by uniform methods of sampling and analysis, 
and this classification has enabled consumers to have a definite basis 
for their orders as long as the colliery remains on the grading list, 
fhability both during first- working and depillaring has also been 
improved because galleries have not been so high as wdieii the 
whole seam was worked at once. Yet avoidable waste of coal of 
commercial value has increased appreciably, while the danger of 
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;Hre , following local 'and main falls of roof lias also ■been inereas.edV 
{raragTapii 155.)' 

(43) Tlie oiilj^ satisfactory solution is. to stop the grading of 
sections of seams and cancel the existing certificates of such grading. 
If, any colliery^ which has ha.d its , grading certificate , cancelled, 
-applies for a' fresh certificate for the whole seam, it slioiild 'be 
allowed to have this without any charge. All that -is necessary to 
;give effect to this recommendation is to amend Section 4 of the 
Coal Grading Act by omitting the words or of a part of a seam f'. 
=-(ParagTaph' 157.) 

(44) The effect of our recommendation on the export trade. 
(Paragraph 158.) 

(45) Export of non-graded coal should be prohibited. (Para- 
graph 159.) 

(46) The effect of our recommendation on the internal trade. 
(Paragraph 160.) 

(47) The surplus funds and future net actual income of the Coal 
Grading Board should be handed over to the Statutory Authority 
•and added to the proceeds of the general cess for the benefit of the 
coal industry and trade as a whole. (Paragraph 161.) 

(48) The amount of coal which is locked up under railways, 
and which, without adequate stowing, will have to be sacrificed lor 
support, runs into hundreds, of millions of tons. The compensation 
payable on such coal left for support, calculated in terms of work- 
ing profits, would amount to much more than the railway adminis- 
tration can contemplate with equanimity, while its compulsory 
payment must recoil mainly on the coal trade as a whole. (Para- 
.graph 162^) 

(49) The genei’al problem of coal locked xip under railways is 
complicated. Apart from considerations of conservation and extrac- 
tion of all coal within mining possibilities, the ideal arrangement 
would be one in which all the parties concerned were directly 
interested in economising support as much as possible. The Land 
Acquisition (Mines) Act of 1885 confers a statutory right to com- 
pensation for coal required for vertical support. This right has 
been nominally relinquished by mine-owners under stress of circum- 
stances, and it remains to be seen how far the Assisted Siding 
Agreements have deprived mine-owners and others of their statutory 
rights. There has been no authoritative legal decision regarding 
the effect of the Assisted Siding Agreements in extinguishing or 
limiting the statutory right to compensation granted by the 1885 
Act. (Paragraphs 163-lGS.) 

(50) Whatever the legal position may be. the only satisfying 
remedy is to stow the void created by removing coal from under 
the railway lines with some incombuvstible material which gives as 
secure support as the coal itself. (Paragraph 169.) 

(51) The railways should contribute towards the cost of com- 

"piilsory stowing by collecting the general cess without charging any 
■commission. (P.aragraph 171.) « " 
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(52 j The (loTeriiBient of Bengal 'has: 'locked up large t|uaHtities; 
01 c*oal iiii(le3‘ the Graiid Trunk lioad. The Local IjoTermneiiLs 
attitude is opposed to any general policy of conservation of good 
quality (-oal. The Local (jovernmeiit should therefore lease this 
coal and permit it to be recovered, even without stowing, so far 
as the Chief Inspector of Mines thinks will not prejudice tiie safetj^ 
of the Hoad. With stowing directed by the proposed Statutory 
x4iuth.ority, all this coal should be recovered except what has already 
been lost for ever. (Ihiragrapli 1T3*) 

(52) Section 84 of the Bengal Tenancy Act should be anieinled, 
so as to allow the same procedure as obtains under tlie Cliota Xagpur 
Tenancy Act for the acquisition, of a holding or any part thereof fer- 
tile purpose of mining. (Paragraph 175.) 

(54) Wasteful methods are found both during prosperity and, 
during depression. (Paragraph 178.) 

(55) There has been a world-wide economic trend away from 
the competitive ideal towards formulas of public continl. In all 
parts of the world, public control over production, distribution and- 
consumption has been tightening. (Paragraph 180.) 

(56) The ease for rationalisation is particularly strong so far as. 
coal mining is concerned. (Paragraph 182.) 

(57) * The steps taken in this direction in Great Britain, Germany,, 

the United States of America, France and certain other countries. 
(Para.graphs, 183 to 191.) ^ ^ g 

(58) Objections have always been made against any innovations; 
considered likely to affect profits. This old, but now obsolescent,, 
attitude has been waived aside in Great Britain and will almost 
certainly meet with the same fate in this country. State control 
of coal output and prices must come eventually in India unless there 
is a radical change in the psychology of the coal trade. There is-, 
considerable scope for rationalising not only the various elements 
of the coal trade and industry, but also the activities of landlords, 
mine-owners, railways and the iron and steel and other industries. 
All this should be an essential function of the proposed Statutory 
Authority after it has dealt with the more urgent problems of safety 
and coiivservation. (Paiagraphs 192-193.) 

(59) The ease for State control in order to prevent avoidable- 
waste and secure conservation of available reserves is very much 
stronger now because the proportion of coal won from pillars is so 
much greater, because the waste, damage and danger during pillar 
extraction are all very much larger than during first working, 
because the alarmingly limited extent of Indian reserves of coal of 
good quality has been established scientifically, and because the 
coal trade and industry is now in a parlous plight from which there 
seems to be no hope of extrication by its own efforts. It has hecoine- 
the duty of Government as representing the existing community, 
and as trustees of posterity, to step in and impose some defin^W 
line of action i^pon the coal trade and industry. (Paragraph 194.)^ 
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(60) Tlie or igiiiaL intention was- ■ to liand' over the' work of the 
Coal Grnading Board to the coal trade within a comparative : short 
time after the 'Act came into . force in 1925. . Eleven years have 
since passed, and the Chief Mining Engineer’s Departinent is still 
in charge ' becanse it is admitted that- the coal trade cannot do the 
.work as cheaply' nor with the -same' efficiency, and disinterestedness. ,■ 
.■('Paragraph 19*5.) 

(61) As regards the State Collieries, all that can reasonably he 
expected has been done by the State Railways agreeing" to purchase 
two-thirds of their coal requirements from the collieries of limited 
companies and private owners. Similar limits might be applied 
to the purchases of Company-managed raihvays obtaining their 
coal requirements through the Chief Mining Engineer to the 
Railway Board. (Paragraph 196.) 

(62) In the circumstances described above, State initiative and. 
State intervention constitute the only remedy and are already over- 
due. (Paragraph 198.) 

(63) The amount of State control necessary in any particular 
country must depend on the nature and urgency of the situation,, 
and the situation in India demands as much control as is possible 
withont nationalising the mines or the rovalty rights. (ParagTaph 

199 . ) ' . ” ’ • 

(64) Until the temporary legislation of 1936, the law lustricted 
State control to safety of life without any provision for safety of 
property. Even as regards safety of life, the powers of the Mines 
Department were more protective than preventive. (Pamgraph 

200 . ) 

(65) The amending Act of 1936 was followed by several Tem- 
porary and* Supplementary Regulations. It empow^ered interference 
for the first time with conditions likely to cause danger, or likely 
to result in or aggravate accidents, and provided a speedy remedy 
for conditions of apprehended danger or such are likely to canse 
danger. All this marked a great advance, hut the legislation and 
regulations w-ill only remain in force for two years unless 
permanently enacted meanwhile. (Paragraph 201.) 

(66) Practically every wutness agrees that the temporary legis- 
lation and regulations should he made permanent. (Paragraph 
202 .>^’ 

(67) General principles of first or whole working should he laid 
down bv regulation with certain safeguards. (Paragraphs 203- 
208.) 

(68) In the ease of seams which it is intended to wmrk in more 
than one section, the best plan will be to prescribe by regulation 
that the lay-out of projected workings of all seams which are being 
so worked, or are about to he so worked, should he submitted to the 
Statutory Authority for approval before any coal-getting is done. 
(Paragraph 209.) 

(69) The above principles of first working and section-working 
will continue in force until systematic depillaring operations begin. 

0 2 
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It^slioiild be laid clown by regulation' tliat no departure from, these , 
principles will be allowed morebthan dwo' pillars’ length ahead of 
the pillar that is being extracted or"from. the point at. TFhich pillar 
extraction is about to begin. (Paragraph 210.) 

t?(>) Control over depillaring ■ opeintions wtIII also be essential 
.’•■-and shoiild be exercised b}^- .'Statutory Authority by examining 
and approving plans of proposed depillaring operations. (Para- 
.graphs 211-212.) 

(71) The Statutory Authority ■ should ' also control rotation of 
worldng. (Paragraph 213.) 

(72) Control over accumulations of gas in goaves is also neces- 
sary. Each ease will have to be judged on its own merits. The 
Chief Inspector of Mines will be the authority to prohibit the 
extracuoii of pillars in gassy seams except in conjunction with 
stowing. When he passes such an order, the mine-owner concerned 
will apply to the Statutory Authority for financial assistance in 
connection with the compulsory stowing. (Paragraphs 214-218.) 

(73) The use of electric safety lamps would reduce the danger 
-of accumulations of gas, but would not be a sufficient remedy by 
itself. Electric safety lamps are the next best protective to stow- 
ing, but gas expelled may also be ignited in other ways. The 
best plan is to eliminate the chance of gas accumulating in goaves 
and this can only be done by compulsory stowing witn financial 
assistance. (Paragraph 219.) 

(74) The advantages of stowing and various kinds of stowing 
mre described. As sufficient supplies of water and sand are Usually 
available, hydraulic sand-stowing is the most suitable method in 
:the coalfields of India especially as the gradients of the seams are 
Tor the most part favourable. (Paragraphs 220-221.) ^ 

(75) The available figures indicate that the sxipplies of sand in 
the Damodar, Barakar and Adjai Rivers are more than sufficient 
for all requirements even for wholesale sand-stowing. Any sand 
removed for sand-stowing from the fixed deposits would be replaced 
> every year by the current accounts during the monsoon floods. 
‘(Paragraphs 222-220.) 

(76) Other stowing materials, such as broken stone, alluvium, 
-etc., are also available in large quantities. (Paragraph 227.) 

(77) The difficulties of the transport and distribution of sand 
to stow collieries are not insurmountable. The only two means of 
transport capable of dealing with large quantities of sand are 
railwaJ^s and aerial ropeways. (Paragraph 228.) 

(78) ” The suitability of railways for the proposed transport of 
;gand discussed. (Paragraphs' 229-230.) , 

(79) The suitabilitv of aerial ropeways discussed, (Paragraphs 
231-233.) 

(80) Conjectural estimates of expenditure on ropeways are given, 
"but it is difficult even to arrive at even an approximate figure 
without a full and detailed survey of the whole problem. (Para- 

:;,:^raphs^:,;,234 'A.-/. 
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(81) Transport by aerial ropeway is tbe most generally applic-' 

able metbod for collieries lying at -a distance from tlie rivers. A 
dual system ' of railways and ropeways m.ay .be of use . in . some’ 
instances. '{ParagTapli 247.') ■ ' 

(82) The most satisfactoiy arrangement for the siippty and distri- 
bution of sand would be by a public supply company in wliicii. 
Goveriimeiit should hold at least 51 per cent, of the shares. (Para- 
graph 248.) 

(83) The effect of compulsory stowing in the Baniganj and' 
Jharia Fields would he that the life and productivity of the- 
collieries would be almost doubled. This estimate contemplates 
that compulsory stowing -will be universal in thick seams, but this 
will not be practicable at first. In the beginning, tbe determining 
criterion will be the urgency’' of the danger or the urgency for 
conservation against immediate loss of coal. {Paragraph 249.) 

(84) Compulsoiy stowing Vvill have to begin first in certain areas,, 
conditions and seams. (Paragraph 250.) 

(85) All collieries which are already stov/ing voluntarilv should 
be encouraged to continue and be assisted. Collieries wisliing .to* 
start stowing voliintarih^ after the general cess is imposed shall 
submit their plans and estimates to the Statutory Authority, and 
the latter should decide in each case the most equitable terms.-, 
on which stowing should he assisted. (Paragraph 251.) 

(86^ The average cost of extracting and loading sand by manual 
labour, and of haulage to the loading bunk ^ of a distributing 
ropewmy, would be 1 to 1|- annas per ton. The average cost of 
transporting sand by aerial ropeways would he between *75 and 
1 anna per ton-mile. Assuming that the average distance for 
which sand will have to be tramsported is 6 miles in both Fields, 
the cost would he 5|* annas to 7-| annas per ton of sand delivered' 
at the colliery. These figures do not include any provision for 
royalty or other charge on the sand itself. (Paragraph 253.) 

(87) The average cost of underground stowing is estimated at 
from 4 annas to 7 annas per ton of sand, hut this is necessarily 
only a very approximate estimate. (Paragraph 255.) 

(88) Assuming that on the average 50 per cent, of coal has. 
been extracted in first working, 2-7 tons of sand would he required 
to replace every ton of coal recovered. The average cost of stowing 
per ton of coal recovered from pillars will ysltj from, Es. 1-9 to- 
Es. 2-7 for complete stowing and for transport of sand from a 
distance of 6 miles. The cost will be considerably less when it 
can he distributed over the whole output of a colliery. The average 
cost of total replacement per ton of coal raised from virgin areas 
will he from 12*8 annas to Rs. 1-3-6, again with an average distance- 
of 6 miles. (Paragraph 256.) 

{‘89) The above figures of the cost of stowing would he reduced* 
by savings on certain items. (Paragraph 257.) 
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(90) It slioiild be considered wliat. steps: slioiild be taken in tlie 
national interest to prevent tlie owners of sand riglits from pro-, 
fiteeriiig or selling at sucli an inflated.. price as will interfere finan- 
cially witli stowing operations.' ' (Paragrapbs 258-259.) 

(91) Compulsory stowing for purposes of safety and conserva- 
tion should be financed by a .'general cess on all coal (including 
soft coke) and hard coke (unless .the-'coal from which it has been 
made has paid the cess already) despatched by rail in and into 
British India. The cess would be collected by the railways as a 
surcharge on railway freight from the party paying that freight, 
and would be credited to the Statiitor}^ ikutliority under the same 
procedure as is now followed under the Indian Soft Coke Cess 
Act VIII of 1929. (Paragraph 260.) 

(92) The above cess should be at the same rate on all qualities 
of coal and shoxild be applied universally to all coalfields. (Para- 
graphs 261-263.) 

(93) The cess should be accompanied by an equivalent counter- 
vailing import duty on foreign coal and coke, and an equal draw- 
back on coal and coke exported to foreign countries. (Para- 
graph 264.) 

(94\, The cess rates should be 8 annas a ton on coal (including 
•soft coke) and 12 annas a ton on hard coke (assuming that 14 tons 
of coal is necessary to manufacture 1 ton of hard coke). These 
rates should remain in force for the first three years and ^should 
be reconsidered at the end of that period. (Paragraph 265.) 

(95) The impact of the cess will fall on the consumer, but its 
incidence will be determined by market conditions of demand and 
supply. Further, though pit-liead value may be raised by the 
amount of the cess, the proportional increase in the price paid 
by most consiiniers will be much less. (Paragraph' 200.) 

(96) Landlords should contribute directly to the cess by paying 
10 per cent, of the royalties actually received by them each year. 
Where no royalties are being paid because royalty rights have 
been acquired by the" mine-owner, or where only a dead rent is 
being paid, it should be assumed that royalty riglits are worth 
4 annas a ton on coal despatched less dead rent, if any, and 10 
per cent, should be paid on the net amount. (Paragraph 268.) 

(97) The contribution of Government should take the form of 
paying for the extra staff of the Mines Department, for part of 
the permanent staff' of the Statutory Authority, and for research 
to tlie extent proposed later. In addition, plant and machinery 
for stowing purposes imported by, or under a certificate from, the 
Statutory Authority should be allow^ed into the country free of 
import duty. (Paragraph 269.) 

(98) Assistance for underground stowing should he limited to 
a supply of free sand at the colliery for the first three years when 
the eight and twelve annas cess rates are in force. (Paragraph 270.) 
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■(100) Tlie Statutory Aiitliority should be ahle toumake advances, 
vrlieii satisfied' that saeli ' advances are necessary, for the' purchase 
of pipes and plant by , collieries ■'■wheiu stowing has been, ordered, 
(Paragraph 272.) , ■ ■ 

(101) Pimctions of the proposed Statutory Anthority dealt 

‘with. (Paragraph 273.) ■ , ' ,, 

(102) It will be better not to attempt even a transient definition 
of coal of commercial or industrial value. The Statutory Authority 
should decide each case with reference to the particular circiiin- 
stances including safety, and with reference also to the time at 
which the decision has to be taken. (Paragraph 274.) 

(103) The Mines Department should be represented on tlie 
Statutory Authority and should be the executive agency of that 
Authority so far as to underground operations are concerned. 
(Paragraph 275.) 

(104) The orders of the Statutory Authority should be final as 
regards all its fimetions. (Paragraph 276.) 

(105) The Statutory Authority should be an expert and not a 
Tepresentative body. It should have an independent Chairman, 
with the Chief Inspector of Mines, one commercial expert and 
three mining experts as members. (Paragraphs* 278-279.) 

(106) The independent Chairman should be a senior <jovern- 
meat official. (Paragraph 280.) 

(ip7) The Chief Inspector of Mines should be a member of the 
.'Statutory Authority because safety and conservation are very 
nearly allied, and it will usually be difficult in practice to deter- 
mine w’hether compulsory stowing is necessary in the interests of 
•safety or 8£ conservation. (Paragraphs 282-283.) 

(109) The Chairman should be a whole-time officer paid by 
the Government of India. The other members, except the Chief 
Inspector of Mines, should be paid fixed fees plus first class travel- 
ling allowances for attending meetings, their fees and allowances 
being paid out of the cess funds. A Secretary with accounts 
experience and some knowledge of finance, and a qualified Hope- 
ways Engineer, should be appointed and paid by the Government of 
India, The subordinate staff appointed by Chairman should be 
paid out of the cess funds. (Paragraphs 284-285.) 

(110) The staff* of the Mines Department should be increased. 
'The salary of the Chief Inspector of Mines should be raised to a 
maximum of Ils. 3,000. (Paragraphs 286-289.) 

(111) Changes in the Act and Begulatioiis considered neces- 
sary. (Paragraphs 290-328.) 

(112) As there are financial and other dfficulties in nationalising 
mines, or nationalising royalty-rights, or nationalising undeveloped 
properties, control on the lines suggested earlier in the Eeport 
is the wisest policy for India at present more particularly in the 
existing stage of Ler political evolution. (Paragraph 329.) 
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(113) The possibility of a Central Martetiiig Agency should be* 
investigated. (Paragraph 330.) 

(114) The Statutory Authority should be empowered to arrange' 
voluntary amalgamations if possible and then proceed to compulsory 
anialganiatioii ■ if the . owners . .will not- come to terms, (Para- 
graphs 331-332.) 

(115) The Statutory Authority .should be empowered to adjust 
irregular boundaries on ec|uitable terms, and transfer areas which 
cannot he worked froro, the parent property to an adjoining property 
from which they can he worked. (Paragraphs 3^3-335.) 

(110) The Statutoiy Authority should be emporrered to take 
over abandoned properties on fair terms and either work ihein 
or arrange for them to be worked by some other owner on suitable- 
terms. (Paragraphs 336-33T.) 

(117) If a policy of conservation of good quality coal is defi- 
nitely adopted, Government must be consistent in its application 
by assisting conservation as regards the utilisation of coal by 
agencies under its control. The G. I. P. Railway is already using 
for its locomotives Central Provinces coal of inferior quality, and 
other railways near the Bengal and Bihar Fields might he required 
to adopt the same policy. (Paragraphs 338-339.) 

(118) A Coal Research Board should be set up ami financed 
partly by Government contributions and partly out of the cess 
funds at the disposal of the Statutoiy Authority. The Coal 
Research Board should be under the Statutory Authority. (J^aia- 
graphs 342-343.) 

(119) It should he considered whether any preference, similar 
to the one allowed in Great Britain, should be given in India to.> 
encourage the manufacture of benzol as a motor spirit from coaL 
(Paragraph 344.) 

(120) Appeals under section 19 (5) of the Indian Mines Act 
should be heard by Appellate Tribunals consisting of a Chairman 
nominated by Government, a representative of the Mines Depart- 
ment nominated by the Chief Inspector of Mines, and three mining 
engineers nominated hj the Government of India, one of whom 
will be suggested by the appellant. (Paragraph 345.) 

(121) The introduction of the group S3^stem of railwaj- freights, 
in the Raniganj Field should be reconsidered. (Paragmph 340.) 

(122) The scheme for two Central Rescue Stations in the Jliaria 
and Raniganj Fields should be adopted. (Paragraph 347.) 

(123) The keeping of gas masks or self-rescue apparatus in mines 
should not be required b}^ regulation, bxit such apparatus may be 
very useful in certain circumstances. (Paragraph 348.) 

(124) Certain provisions should be added to the existing rules 
regarding ambulance and first aid work. (Paragraph 349.) 

(125) The application of the' Payment .of Wages Act to coal 

mines vshould be further considered before action is taken. (Para*^ 
graph 351.) ^ . ■ 
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(126) Tlie Statutory Authority might, function as a ' milling- 
education board and obtain the necessary funds .partly from Govern-, 
ment, partly from local authorities,: and partly froni the cess funds.. 
(Paragraphs 352-356.) 

. (127) Pillars ■ in the coal' mines of -the Chanda district could, 
not be extracted witliout stowing. Compulsory stowi,iig should,, 
therefore be introduced in these mines. . ( Paragraph 371.) 

(128) Compulsory stowing for ordinary "^jurposes is not neces-. 
sary in the Pencil Yalle^^ area, but will be necessary to recover coal 
under railway lines, buildings and other surface features for which 
support has now to he left. (Paragraph 372.) 

(129) Control over mining methods is as necessary in the Central 
Provinces as elsewhere. (Paragraph 373.) 

{130) The measures of control suggested as regards first workings, 
section-working, depillaring, etc., for the Baiiiganj and Jharia 
Fields should also be introduced in the coalfields of the Central 
Provinces. (Paragraphs 374-378.) 

(131) The Central Provinces should arrange with the Govern-. 
ment of India for the inspection of its mines with reference to the» 
terms in its leases regarding methods of working. (Paragraph 

378 .) 

(132) The general cess should apply to all the fields^ in the 
Central Provinces. (ParagTaphs 379-380.) 


The signatories of this Report other than Mr. Nag and' 
])r. Krishfen desire to add the following observations with refer-, 
ence to the so-called Supplementary Note attached to the 
Report. Mr. Nag and Dr. Krishnan begin by saying that they 
agree with all our recommendations regarding safety and conserva- 
tion, and think that they should he given effect to immediately, 
but they add that the proposals regarding conservation do not go. 
far enough. They then go on to suggest their remedy of nationalisa- 
tion of royalties followed by nationalisation of mines, but they- 
support these recommendations by detailed criticisms of some of our- 
more important and fxindamental proposiils with the idea apparently- 
of establishing that these proposals fwuth which they have in the 
beginning expressed concurrence and suggested immediate action 
on) are so unsound and unworkable that they will not produce the 
desired results. These two gentlemen are of course entitled to their 
own opinions, however paradoxical these may appear, but we feel 
bound to say that it is most regrettable that we were not informed 
of their intention to make these criticisms until we had practically 
finished our discussions on the draft Report. It is true that some 
of the criticisms were referred to and raised in argument now and 
again while the witnesses were being examined and the terms of our 
Report discussed, hut not one of them was expressed when our 
conclusions on every point were arrived at and -‘were recorded! 
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>as a basis for the Cliairinan to draft :tlie Eeport oji. Dr. Erislinaii 
lias explained this by saying thaty-as one debated point, wliieli is not 
again raised directly in the Note, was decided against Mr. Nag's 
opinion l)y a majority Tote, they did not think it wortli while making 
■any furtlier criticisms or objections until they could do so in this 
'' Supplementary Note ’b We regret ..Tery much that some of oiir 
reeominendations should liave been attacked In" criticisms from two 
■of our own members, but we are still confident that all our recom- 
mendations are sound, and that they go as far as can reasonably 
be expected at present. The whole pi’oblem is admittedly a diflieiilt 
■one and we have done our best to suggest practical solutions. 
We should not be surprised if far more people say that our proposals 
go too far rather than that they do not go far enough. With these 
remarks, we must now leave our work to be judged and acted on by 
others, only adding that it will be disastrous if no action is taken, 
and that any action that is taken should be taken as expeditiously 
»as possible. 

(Signed) 

L. B. BUEEOWS 

[Chairman^. 

J. C. COYAJEE. 

^ MAGKIE. 

H. K. NAG. 

N. BAEEACLOUGH. 

M. S. EEISHNAN. 

'(Signed) 

M. IKEAMITLLAH, 

Secretary, 

mil April, 1937. 



■1.,: Tlie, Committee's terms of reference contain two main vsubjects ' 
for inq[iiiry— safety and consermtion. ■ Becoinnieiidiations have been 
made witb. regard to both., and. we are .in accord with onr colleagues 
on all nieasures wdiieli they recommend with regard to safety , 
But those , suggested for ensuring ■ conservation, although urgent 
'.and should' be given . immediate effect to, ..for arresting .the aggrava- 
tion of conditions and for preventing waste, are, in our opinion, 
inadequate and will be found in practice to fall short of wdiat is 
necessary to achieve the object in view. We shall, therefore, 
discuss the relevant points only in that connection and outline a 
course of action which, we hope, will comprehensively deal with 
the situation. 

2. From the evidence tendered before the Committee it will 
be seen that some of the important witnesses expressed the opinion 
that there should be no control as regards conservation^ but that 
if the CTOvernment were to enforce any such control, the owners of 
the mines (i. a., lessees actually working the mines) should be com- 
pensated and the properties acquired by the Government. They 
looked upon control over production and safety of the mineral 
property as an unwarranted interference with tlje rights of private 
property and enterprise. But in view of our limited reserves and 
the rapid depletion thereof, as will be shown presently, the neces- 
sity for conservation is imperative and action should be taken 
immediately. 

3. Reserves oe coal. — ^Before considering the question of 
conservation, let us look at some relevant figures. In comparison 
with the i^serves (^) of TJ. S. A. (2,889,000 million tons), Germany 
(288,720 million tons), Great Britain (176,000 million tons) and 
China (250,000 million tons), India’s reserves of workable coal 
of all grades to a depth of 1,000 ft. are estimated to be around 
20,000 million tons (“). This estimate includes all coal in seams 
of 4 ft. thickness and over, and having an ash content of up to 
20 per cent. The reserves of good quality coal, with an ash per- 
centage not exceeding 16 on a moisture-free basis and to a depth 
of 2,000 ft., were estimated at 5,000 million tons at the end of 
1932. Allowing for extraction since, the present reserves of good 
quality coal may be put at 4,889 million tons, while those of good 
coMiig coal amount to 1,426 million tons ('’), nearly 60 per cent, 
of which are in the Jharia coalfield which contains the best coking 
'Coal in India outside Giridih. 

4. Life of the reserves. — Because of the thickness of tlie seams 
and their proximity to one another, the methods of extraction in 
vogue allow of only 50 par cent, recovery, the balance representing 

(^) These figures were taken from the papers presented befoi'e the Third 
World Power Conference, Washington, B. O. (1936). 

e) C. S. Fox— Geol Surv, Ind,, LJX, p. 344 (1934). 

(b Hfe Chapter VI, pp. 70-71 of the main Rex->ort. 
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losses ill sectional working, in,„faonn-da:rj and panel barriers, pillar 
extraction, collapses and fires. ' .At' P^^sent tlie average annual 
prodindioTi of good quality coal is aroniid 20 million ions and of 
good coking coal is rongMy 11*'5 . million tons. Calculated on tlie 
above basis, and including 50 per cent, loss in recovery, all oiir 
good (fnality coal will last for about 122 years while good <'okiiig 
coal will last only for G2 years. In practice the above-nientioned 
periods are likely to be even shorter as, with the indnstrial develop- 
ment, the consumption of all coals is hound to increase. 

5. Committee’s uecommexdations.— Our Committee has made a 
nuuiljer of recommendations both for the safety of the mines and 
for conserving the coal assets of the country. We wish to make it 
clear that we agree to all the Safety recommendations of the 
Committee, but at the same time we wish to point out that the 
measures proposed for promoting conservation cannot solve the 
problem. 

6. CoxsERVATiox. — This has two important aspects. The first, 
which most people think of ordinarily, relates to the reduction and 
avoidance of waste in the winning of coal. At present, such waste 
is very large, particularly in the sectional working of thick seams 
where most of the -coal of inferior quality is usually left behind. 
This lose apart, the coal thus left behind leads to spontaneous fires 
and endangers the property. 

7. The other aspect of conservation, u^hich in our opinion is 
equally important, appertains to the proper rises to which different 
types of coal €*ian he put and also to economy in actual use. This 
aspect of the question will be examined by us in greater detail 
later on. We shall now proceed to discuss some of the important 
recommendations of the Committee , and point out their inadequacy. 

8. Sectional working and grading. — The Committee has 
examined the problem of sectional working at length and is of the 
opinion that it is to a very large extent responsible for the waste 
that is occurring in our mines. This is certainly true, but sec- 
tional working merely represents the manner in which the inherent 
difficulties of working thick seams in India, have to be tackled. 
Sectional working has always been practised in thick seams and 
will continue, whatever the future conditions of mining are. As 
a matter of fact, it will be further encouraged by the restrictions 
imposed on the height of galleries to 10 ft., as recommended by the 
Committee. The only difference between the present nractiee 
and that which may be enforced by the Statutoiw Authority will 
be that, in order to avoid waste, the sections will have to he taken 
up systematically from the bottom upwards and each section stowed 
before the higher one is depillared. This, however, will bring 
difficulties in its train, for the whole oiiestion of mining hv private 
capital centres upon whether the particular quality of coal worked 
has^a market and whether it can be sold at a profit. The best 
sections, whether they are at the bottom, middle or top, are always 



205 


'WO'iked .first and tlie remainder- is often left bekind and lost Miiiless 
it eian be worked at a profit. 

9 . Closely connected with tke sectional working, is tke question 
of the effect of tke working of. tke Goal Grading Act ( 1926 ). Onr 
Coniinittee is under tke impression tkat sectional working witli tke 
consequential avoidable waste kas been considerably intensified bj- 
tke system of grading wkick is in vogne. Tkis view we do not 
fully share nor do w’e think tkat the proposed cancellation of tke 
grading certificates would be a remedy as, in any case, tke sec- 
tional working of better quality coal irrespective of the position 
in tile seam will continue, unless the State undertakes to provide 
tke market for tke inferior coal that might be raised. 

10. Tke Committee kas recommended tkat Government should 
use suck coal for tke Eailways and other agencies under their 
direct control. We do not see any reason why this should be 
forced on the State agencies while the other consumers are left 
alone to exercise tlieir free choice. The State agencies, as economic 
units, will object to tkis procedure and can reasonably ask that 
all other consumers should also participate in tke use of such coal. 

11. Moreover, there is nothing to prevent oivners from working 

the sections already graded, unhindered for a number of years, 
despite the cancellation of the grading certificates, unless the State 
were to prohibit such working. ^ 

12. Under the scheme of control and compulsory sand-stowing 
contemplated, the working of all coal, considered to be of com- 
mercial value by the Authority, will be enforced. It is of counse 
undesirable either from the point of view of safety (because coal 
left in the goaf is the main cause of fire during the depillaring 
stage, unless stowed) or from the conservation point of view (for 
coal up to 30 per cent, ash or even higher, is a valuable national 
asset and should not be wasted), to lose any coal which it does not 
pay a mine-owner to recover for the time being. 

13. But supposing the owners have to work such coal under the 
orders of the Controlling Authority, would they not be entitled 
to compensation if there is no market for it? The remedy is to 
control outfut mid distribution strictly for without such control it 
will be impossible to regulate the supply according to the market 
requirements. It will also be necessary to educate the consumers 
as to the qualities of coal which they can advantageously use in 
substitution of the coals to which they are accustomed. 

14. CoMPULSOEY VSTOWUNG. — It has been estimated by the Chief 
Inspector of Mines that in Jharia (^) there are 163 million tons 
and in Raniganj 133 million tons of good quality coal standing in 

(^) Mr. R>. B. Simpson, the late Chief Inspector of Mines, stated in 
1929, in his paper on The future of the Jharia Coalfield It is 

estimated that at the present time there are not less than 120 million tons 
of fii'st class coal standing in pillars which it is impossible to extract by 
the ordinary method of mining Min. Oeol. Inst. Ind., XXIV, 

p. 111). 
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pillars (see page 80), Assuming.. tliat. GO per cent, of this could 
liot be properly recovered by ordiiiaiy nietliods and wilij there- 
fore, iie(‘essitate stowing, the amount of >sand required will l)e 
(ussniuiug partial stowing and stabilisation, on the basis of only 
1*5 tons of sand to 1 ton of pillar coal) at least 2TU million tons. 
Even if a supply of 6 inillion tons of sand for Jharia and 4 million 
tons for llaniganj per annum can be arranged within 2 yeais oi’ so 
i which will be difficult) it will take al>out years before the pillars 
now standing could all be properly recovered and the areas stowed. 
During this period, with the restricted size of iievr tvoi'kings 
because of the limitation of height of galleries to 10 ft., it will be 
impossible to maintain the present output i'loin the existing 
collieries. But if this is to be maintained, extensive machine 
iniiiing will have to be resorted to and more pillars will be rapidly 
formed. It must be emphasized that the formation of new pillars 
ill virgin areas will be more rapid than the recovery of pillars 
by stow’ing. The new pillars will no doubt be stiong and stable 
but there is a limit to the quantity which can he won from virgin 
areas because of the limitations as to size of properties and work- 
ings in different seams lying one over the other, etc. It is very 
likely, therefore, that the problems of pillar extraction, which the 
Statutory Authority will be confronted with, will become more 
and more acute as lime goes on, 

15. Under the system, of stowing envisaged by the Committee, 
it may happen that some collieries which are compelled to stow, 
may find it uneconomic to do so, and may therefore shut down. 
If this happens, the Controlling Authority will have to assume 
charge and spend money on stabilising and maintaining the 
abandoned mines; otherwise they may be a sonrce of .danger to 
the neighbouring properties. It is likely that in several cases no- 
operator will come forward to take over and work the mines in 
such circumstances; and it is doubtful whether the price received 
for these mines will be adequate even to cover the expenditure of 
stabilisation. 

16. Before the Controlling Authority get on to the depillaring 
sections of the mines, there are large areas, especially in Jharia, 
which are either on weak pillars or on fire and must, therefore, 
be immediately tackled in order to protect the adjacent seams and 
neighbouring areas. This will be unremunerative 'work but 
absolutely essential as a protective measure and as preliminary to 
conservation. To isolate properly these fire areas whieli constitute 
at present a no man’s land and to put out the fires effectively, 
will require sustained effort and a very large sum of money. 

17. It will be pertinent to draw attention to the fact that coal 
lost by fires and collapses between 1928 and 19r30 is 7*8 million 
tons ill Eaniganj and 14*0 million tons in Jharia {see page 53). 
Large amounts of money have already been spent by the Railway 
Companies and by mine-owners to combat these fires but the pro- 
tection thus afforded is more or less local. 
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: , 18 ., IJnivebsaL' ^CESs; — -The - question wlietlier the cess' tO'- he? 

iniposecl is to be uniTersal or not is a most difficult one. , We iniist:, 
frankly admit that there is much to be said in fayoiir of a general 
cess as has been pointed out in the Report whicdi we haye signed.. 
We do realise that if the cess is not general, certain fields will be 
placed in a more advantageous position than others, hut at the 
same time we cannot help feeling that the cess is primarih" for- 
stabilising; large areas in Jharia and Eaniganj in the first instance, 
and also for eliminating the waste in the working of thick seams.. 
It will be nuuiy rears probably before any other field is tackled. 

19. There is no justification in asking everyone to pay for the 
misfortune of some particxilar collieries. Of the 28 million tons, 
raised in India annually, Bengal niid Bihar account for over 20 j 
million tons. If discn/imi nation cannot be made between one seam 
and another in the same field, there may be some logic in treating 
these on the same basis, i.e., within the limits of the same field. 
But the argument ^rnnot be stretched with justice to the ease of a 
field which cannot now, and can never in future, have any chance* 
of benefiting out of the funds of the cess. 

20. The argument has been advanced that, as stowing operations; 
will have the effect of increasing the price and demand for coal’ 
in all fields, including inferior coal, all coal shojild pay the cess, 
but this argument seems to be unsound. Improvement of pri^^e anct 
demand is purely dependent on general economic factors and will 
happen whatever the cause of the rise of prices of good quality 
coal nyiy be. It has been argued that the imposition of the same- 
cess on all coal, wherever produced in India and of wdiatever' 
quality, will leave them in the same relative position. In fact, 
an equal cess oh superior and inferior coal wdll simply put a 
greater burden on the latter than on the fonner. For instance, 
a consumer who replaces a ton of superior coal by 1*5 tons of 
inferior coal for achieving his purpose, will realty pay 1*5 times 
as much cess on the latter in comparison with the former, and so 
this argument breaks down. Hence, there can be no justification 
for imposing the cess on all fields and, partieiilarty, in the case 
of those containing inferior coal alone. 

21. The present enquiry is confined to Bengal, Bihar and the 
Central Provinces. Over 80 per cent, of the witnesses examined' 
represented only the former two provinces and predominantly the 
Raniganj and tlie Jharia Fields. They would naturally like to be 
helped out of their difficulties bv others and therefore very 
heartily endorsed the idea of imposing a cess on all coal produced 
ill India. Why wshould the other provinces, who wefe not included 
in the enquiry and whose opinions were not even sought, 
consent to this procedure? Then again, wliat will be the 
position of the coal produced in Indian States? They will 
naturally oppose the imposition of any cess on their coal 
sent into British India. The cess, therefore, could be logically 
imposed only on those fields where stowing operations are likely to 
be introduced now or in the very near future. If it is found that 
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'4lie expenditure involTed in the introduction of stowing and 
'■conservation measures in general are too miicii for tiie coal iiidiistiy 
of a |>articular field to bear, then, the, only remedy will seem to 
lie in the acquisition of that field by the State. If conservation 
is to be effective, the measures designed to promote it must be 
carried out irrespective of the personal predilections or capacities 
■of the owners, and the State, representing the community at large, 
■should take charge and cany out the measures in an organised way. 

22. Assistakge yon stowing.— A large number of witnesses 
wanted assistance, over and above free sand delivered at the colliery, 
varying from a flat rate ( calculated on the amount of sand put 
in or coal recovered) to full cost of stowing. But, after consider- 
able discussion, we all came to the conclusion that the best and 
simplest form assistance for the enforcement of compulsory stowing 
will be to supply sand free. 

23. There are hound to be cases where some genuine hardship 
will be experienced in meeting the expense of actual stowing. 
Under compulsory stowing, some of these mines may find it 
impossible to carry on and may have to shut down. At the same 
time, there may be other mine-owners wTio, with less justification, 
declare that without assistance they will be compelled to go out of 
business. To distinguish between these two types of eases will 
be imj)os9ible in practice and both will have to be treated alike, 

• e.e., supplied with free sand only, and no further assistance. This 
may particularly hit the mines who have practically finished their 
first w’orking and whose reserves consist mainly of pill^' coal, 
for they will have no cheap coal from virgin areas to balance up 
cost, and the result may he that some properties will be al>andoned. 
Under such circumstances other operators may not come forward to 
work the abandoned properties and it will be left to the Statutory 
Authority to take them over. 

24. It has already been pointed out that immediate attention 
should be paid to fire areas -and to those containing weak pillars. 
Hence, for some years to come, only a part of the sand supply, 
particularly in the Jharia coalfield where the need is great, will 
be available for ordinary depillaring operations in thick seams. 
It is inevitable that discrimination, in respect of sand supply, will 
"Occur. The collieries unable to obtain supplies of sand will have 
to be allowed to depillar in the ordinary w^ay as they cannot be 
compelled to wait for a term of years for obtaining sand, but 
ordinary depillaring will be attended by considerable avoidable 
waste of coal and the dangers which accompany it. Those who 
are permitted to depillar without stowing will, however, be in a 
better competitive position as compared to those who win their coal 
by stowing. In such cases statutory" control becomes largeli' 
ineffective. 

25. OoKSEBVATioN IN iTSE. — So far, in the preceding paragraphs, 
we have examined some of the important recommendations made 
by the Committee in respect of avoidance of waste. ?Iow we go 
■'on to the subject of conservation in use. 
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26. . I^owaclaySj apaxt' from..,.its ■ iis'e, as fuel, coal forms an im- 

. ..portant ..raw ' material , for .several : oliemical .industries. ■ , Even .as, a 
fuel it still holds the 'donoLiiiaHt . position, in ■spite ■ of .the rapid 
.■development of the use of' oil .and . water . power, , w.hich are. its 
-serious cG'Hipetitors. It has-ahmdy heen pointed out, that some 
of the iniportant witnesses were ■ opposed ,, to any control in regard 
fo conservation. ..Very few'. 'had .given .any serious thought tO' the 
■ aspect.' of conservation which -relates ■to 'the '.■rise of coal in accordance 
..'with its. .character and. suitability.- ■' . But this is an aspect which 
,: must . receive immediate, .attention fro-m- 'all concerned, in view of the 
limited reserves of superior quality coal, and particularly of coking 
•co-aL' . 

27. Coking coau.— C oking coal of metallurgical quality is very 
restricted in distribution, viz., in Jliaria, , Giridih, Bokaro and n 
.piart of E-aiiiganJ . There are ■■some reserves hn Assam, but these 
are of little' .use for this purpose' be-cause of the high sulphur content. 
‘The Bokaro coals: are ■ in -general high in ash while EaniganJ coals ^ 
yield a comparatively weak coke. 

28. The production of coking coal from Bengal and Bihar 
-amounts lannually to about 13 million tons, of which only about 
-2*5 million tons are used for the manufacture of metallurgical coke. 
-Restriction of output to the present requirement of 2*5 million tons 
against the production of 13 million tons will result in increasing 
the life of the coking coal reserves seveial-fold. But it will mean 
that a large number of collieries producing this type of coal will 
have to close down. 

29! In the opinion of a large number of people, such a course 
will be unjustifiable without compensating the present producers. 
‘Further, there is the view that this will be tantamount to restricting 
nonservatiotL to coking coal alone, and that for the special benefi.t 
nf the metallurgical industries in general and the iron and steel 
industry in particular. This is a narrow view since conservation 
in utilisation should apply not only to coking coal but also to other 
‘coals of good quality^ such as are particularly suited for the chemical 
industry, carbonisation, gas manufacture, hydrogenation, etc. 

30. Dealing with the question of coking coal, it is true that iron 
smelting is possible by means of poorer coke, raw coal, charcoal 
nr electricity. A few blast furnaces in Scotland are using raw coal, 
a few in Sweden use electricity, one in South India (and probably 
a few in the United States of America) uses charcoal, but it is 
undeniable that the total (amount of iron produced in all these put 
together is negligible in comparison with that produced in large- 
sized coke-fed blast furnaces. The essential fact in the survival of 
the raw coal or cdiarcoal blast furnaces is the absence of coking 
coal in the areas in which they operate. The Mysore Iron Works 
will certainly not operate , on charcoal if cheap coking coal were 
■available within a reasonable distance. hTeitlier will Sweden 
practise electric smelting generally if the country had not very 
cheap water power and had coal deposits which could be tapped. 
When good coking coal is available ho ’ iron-master will use any 
‘Other type of fuel in his furnace, for the cheapest method of iron 
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smelting known nt present is hj means 'of coke. Tiie industry 
could not liave established itself in India but for tlie availability 
of good coking coal. Even then it has' /been found necessary ta 
protect the industry to a certain degree, over a period of years, 
from the better organised foreign competitors. The reserves of high 
grade iron ore containing over 60 per cent, iron, within 150 miles, 
or so of the tields producing coking coal, amount to something like- 
3,000 million tons. According to the estimates made by the 
(xeologdcal Survey of India (modified and brought u]) to date), the- 
coking coals available in the Bengal and Bihar Fields amount only 
to about Ij-iOO million tons, i.e,, less than half the quantity needed 
to smelt this ore, even supposing that all the coal could be w’-on 
and could be utilised for this purpose only. Ever since the inven- 
tion of the coke blast furnace, more and more iron has been smelted 
in it and larger and larger units have been built. It is now thought 
that the optimum size of furnace has been reached and all who^ 
have practical experience assert that iron smelting is cheaper in 
large furnaces (with a daily capacity around 800 to 1,000 tons) than 
in small ones. 

31. In this connection it vrill be pertinent to refer to the letter- 
from the late Mr. 0. P. Perin referred to in the Eeport (see page- 
75) in which he said that coal %vith as much as 3(1 per cent, volatile 
matter was being*used by a coke-oven corporation in xlmerica and 
that thb coke made therefrom was found to be " fairly good ^ for 
use in blast furnace. Such coal has also been tried in India but 
the coke was not found to be strong enough for use in large furnaces.. 
There is no doubt that the use of w-eak coke will necessitate snfelting- 
in comparativeh" small sized furnaces, and this wdll increase the- 
cost of smelting. Blending of Jharia coals with Eaniganj coala 
has also been tried but the resxiltant coke is definitely weaker 
than coke made direct from Jharia coal. The representatives of 
iron and steel companies have definiteh" stated that coke made from 
such blended coal was found to be unsuitable for their purpose. 
They also stated that other processes are not commercially feasible- 
under ordinary circumstances. 

32. Knowing these facts it will be suicidal to exhaust oxir good 
coking coal by improper uses in the course of perhaps half a 
century or less and to have to look round for other wa^^s of smelting, 
when a long-sighted policy will save that industry a good deal of' 
anxiety and ensure a comparatively long supply of one of the- 
essential raw^ materials. When such valuable, but limited, reserves 
are available, it behoves the State to look after their careful use 
and make them last for as long a time as possible. People who- 
have contended that such a course is for the benefit of the steel 
indxistry do not seem to realise that this is a key industiy entitled 
to every consideration and care by the State. Without a well- 
developed iron and steel industiy no nation can become important 
and other industries dependent on it cannot properly flourish. Even 
the infant steel industry of India played an important part in 
supplying steel to the Middle Eastern theatres dxiring the Great- 
War, 
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33. .Attentioii slioiiM be drawn here to tbe f act tbat ' tbe repre- 
Asentatives of an important' firm 'working tbe Bisliergarli. and Poniati 
;seiania: of ''tlie Itanigaiij Field accused tbe Railwiays.of wasting tbe. 

: coking . coals ; of India by ■ burning tbem in locoiiiotives. \ Tliey '^ 
stated ' 

It would appear to us from indications given/ tbat one of 
tlie primary concerns of Government at tbe moment is tbe con- 
servation of coking coal. In view of this, it seems remarkable' 
to us that certain of the iron and steel companies should dis- 
sipate their resources of coking coal by sales to Eailways and 
it seems even more remarkable that they are aided and abetted 
in this by the Goveimment of India itself , the Railway Board 
Department of the Government of India being the chief 
purchaser of such coking coal. 

We would also represent that the coal areas owned by the 
Government of India and also by the Indian Railways, produce- 
over 1,000,000 tons of coking coal per annum, the whole of 
which is used for steam raising. It would seem only sound 
conservation for the Government of India and the Indian 
Eailways to stop this needless waste of coking coal, and substi- 
tute therefor supplies of the excellent steam coal available from 
the Raniganj coalfield. The coking coal tbus^conserved should 
eventually be of great value as a national asset, and surely the 
Government of India should not ignore its gi'eat responsibilities 
in this respect.’’ 

34. •The ideas quoted above are worthy of note. But the 
railways have found bv practical tests that the low volatile coal® 
give them better service and are more economical to use, and tlmy 
have theref(ii’e gradually discontinued using Dishergarh coal which 
at one time was thought to be the best coal in India for every 
possible pxxrpose. It may, however, be pointed out that the repre- 
sentatives, whose remarks are quoted above, seem to have overlooked 
the fact that their own coal, which they obviously want to sell to 
the railways, is also of coking quality though the coke is not so 
strong as that from Jharia coal. Moreover, they export these, 
which are known to be the best gas coals of India, to countries 
outside and are, therefore, themselves no better than the Eailways 
in the matter of tbe misuse of coking coal. 

35. Another remedy suggested with regard to conservation of 
coking coals was that the steel industry should buy up enough 
reserves for their own consumption. This may be all right so far 
as the existing companies are concerned, hut even they cannot 
visualise their own future development. Further, such a couivse 
does not make any provision for the requirements of future iron and' 
steel companies which, considering the possibilities, are bound to 
come into tbe field, and such new companies will be at the mercy 
of the market. 

36. Another proposal put forward by some of the witnesses, 
whose interests lie mainly in Jharia field, is that^the Railways^ 
and the Iron and Steel Companies should stop raising coal from their 

: ' ■ P 2 
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mYii collieries luicl pnrcliase their requiremeEts from other producers.. 
This will certauilT to some exteait; go^ towards conservation of coking 
coal, l)iit there will still he . a large amount of such coal raised 
and used for purposes other than 'metallurgicaL Hence this sug- 
gestion will not. solve the main problem. 

37. In our opinion, these facts- show conclusively that Govern- 
ment should acquire complete control over such an essential raw 
.material as coking coal, in, the first. instance, 

38. SnrEiaon non-coking goal. — The arguments for the conser- 
•'vation of coking coal apply equally to non-coking coal of good 
quality, though perhaps with somewhat less force. For, non- 
•coking coals of lower grade can to a large extent replace those of 
better grade by cleaning and benefieiatioii and by necessary adjust- 
iiients in the furnaces, etc. 

39. It is known that, just as the Jharia field is the chief store- 
house of coking coal, the Eaniganj field is the main source of high- 
grade, high volatile coal. The non-coking high volatile coals have 
their special field of uses such as carbonisation, gas manufacture, 
by-product recovery, chemical industries, hydrogenation, etc. 
These play a very important part in the industrial vstructure of 
-advanced eouiitaies, hut have, so far, scarcely received any attention 
in India. The important chemical industries designated Coal 
'Tar Industries ’'•^whieh include the manufacture of a great variety 
of protJucts such as oils, synthetic dyes, high explosives, perfumes, 
antiseptics, medicines, etc,, have a great future in India. Further, 
with uie sepamtion of Burma, India’s petroleum reserves have 
become extremely limited, and in tbe near future hydrogenation 
•and low tempeiatiire carbonisation of coal will have to be seriously 
taken up in India to meet the deficiency. The possibilities of 
hydrogenation may be illustrated by the fact that Gerfiiany, whose 
•oil resources are limited, obtained, in 1936, about 53 per cent, of 
her oil requirements from domestic coal through this process. "And 
in her 4-Tear plan it is proposed to treat 30 million tons of coal 
annually for the manufacture of motor spirit. In England also 
the Imperial Chemical Industries manufactured 34 million gallons 
of motor spirit in 1936 from 450,000 tons of coal, and other plants 
are in course of erection in South Wales. In Japan, low tempera- 
ture carbonisation is absorbing 100,000 tons of coal per annum, 
with early prospects of expansion; and hydrogenation is being tried 
and will soon be run on a commercial scale. The above will 
indicate some of the special uses to which Eaniganj coals may be 
put. If the high grade Eanigianj coals are allowed to be depleted 
at the present rate, it is very likely that, by the time these industries 
are developed in India, there will be a shortage of such suitable 
coals, though to some extent some of the inferior Eaniganj coals 
■'may be used. 

40, It is well known that at present the greater part of the 
exports to countries outside India comprises the best Eaniganj coals. 
'From the conservation point of -view it is just as highly objection- 
-abje ,to export Dishergarh and Poniati coal, as it is to use, say, 
'"XV or XVII 'seam Jharia coal 'for steam-raising. India has not'a 
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surfeit of siieli Iiigli volatile coal of selected grade quality, and tlie: 
necessity for conserving tlie same is, . therefore, '^pressing. .The; 
foreign market is comparatively small, roughly only 200,000 tons 
per annum, and in our opinion the artificial stimiiliis to this export 
to foreign countries is not onh^ not worth giving, but is definitely 
.detrimental to the country’s interest. The export is miaiiitained at 
the sacrifice of Kailway and Port Trust revenues amounting to 
something like EvS. 4,00,000 per annum in the shape of rebates. 
All that appears necessary and justifiable in India’s interest is to 
encourage the distribution of Indian coal of suitable varieties, 
within the country, hy land and hy sea, ^nd at the same time to 
counter the imports of South African coal and other foreign fuels 
into India, and discourage competition with South Africa in foreign 
markets — a competition which we can ill afford to take up or 
sustain. ISTeither will the loss of markets absorbing a mere 2 lakhs 
of tons cause any serious dislocation of our coal trade, particularly 
as we shall thereby avoid a double sacrifice, export of some- 
of our best coal from our limited reserve, and at the same time the 
sacrifice of revenue to the State. And if the trade is to be helped,,, 
it can well be given aid for the expansion of the internal market.. 

41. We have briefly analysed the major problems which confront 
Government in trying to regulate the coal industry, viz., the 
difficulties with regard to mining thick seams and conservation in 
use. 

42. The various facts and difficulties outlined above admit of; 
only oiKB solution, viz., State Acqvmtion of the Mines and minerals.. 
This should comprise, if not a.ll the Bengal and Bihar fields, at 
least the Jliaria and Raniganj fields in the first instance. The* 
fields in the^other provinces may be taken up later, as the urgency 
is not great in their case. The above two are the most important 
fields and contain the best coals in India and the problems to be 
faced there are acute. The major portion of the other important 
fields in the ahove-mentioiied Provinces, viz., Giridih and Bokaro, 
is already under State and Railway control. State acquisitioxi is. 
not an impracticable suggestion, as will be shown presently. We 
would, therefore, earnestly request the Government to examine this 
thoroughly as we feel confident that it is the only ultimate solution. 
The greater the dela}?' in going into the matter, the greater will; 
be the cumulative difficulties in course of time. 

43. Ajxvantages of State ow’-neksiiif. — The main advantages, 
of the course recommended are : — 

(i) Systematic development and working (in other words, 
ratio 7 ialisation), are possible only under State owner- 
ship. The primaiw consideration of profit-making will 
be subordinated to sound mining methods. The putting 
out of fires, stabilisation, maintenance of a proper 
balance between production from pillar area and that 
from virgin area, can all be done without interference. 
Work can be done systematically and intensively in 
few selected areas, resulting in economy. Stowing 
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operations can . similarly '■be concentrated and made 
economical, and not disused as will be tlie case under 
the sebeme proposed by tlxe Coiimiittee. 

(ii) No question of tlie' . difficulties of section-working and of 
wbether tlie coal raised is of commercial value can 
arise. Inferior coal can be beneficiated and properly 
prepared for tlie market. 

(iii) Conservation in its -"broader ' aspect, i.e., applied both to 

the reserves andr to .utilisation, is possible only under 
State ownersMp. Under, private ownership waste in 
milling can perhaps be controlled, but waste in use 
cannot be controlled at all. In view of the limited 
reserves of good coal in the country. State ownership 
will be the onty remedy and the cheapest from the 
national point of view. 

(iv) The enormous quantities, riinning into 250 million tons 

of coal locked up under Eailways, will be released 
because many of the sidings now in service can be closed, 
following concentration of work in a few selected areas. 

(v) Considerable saving could be effected in the present 

Colliery consumption ” by extensive use of electricity 
which could be generated economically in central plants 

^ by means of inferior coal. 

(vi) A proper balance between production and consumption 
can be kept up ; over-production and eiit-throat competi- 
tion which are prominent features of the presenf market 
will be eliminated. 

(vii) Questions which are a constant source of trouble under 
private ownership — e.g.^ adjustment of bouhdaries, way- 
leave, small properties — will not arise under State 
ownership, Neither will the difficulties regarding the 
imposition of a cess arise, as the expenses of sand- 
stowing, where necessary, will form part of the working 
■ "CO'StS.;^. 

(viii) Even with all stringent safety measures, safety of life 
will not receive the full consideration it deserves, under 
private ownership, whose main objective is profit- 
making. 

At present, one of the worst features of mining in India 
is the status of labour. Very little attention has been 
paid to their welfare and education, although education 
will go a long way towards ensuring safety. Under 
State ownership, labour will be better organised and 
looked after, as is the case, even now, in the State Rail- 
way Collieries as compared with the privately owned 
collieries. 

(ix) The conflicting interests involved— large and small owners, 

■ European and Indian , lessees, ^ khas ^ and leased pro- 
perties, etc. — will divsappear. 
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the present system,, evasion and ;bim'kiiig of .regu- 
lations are a permanent feature. With an increase in 
the number of regulations, as proposed by the Com- 
mittee, a larger inspecting staff will be necessary to 
inspect properly the 600 coal mines in India and a cor- 
responding increase in office staff and equipment. 
Under State ownership, this expenditure will be reduced 
because of the concentration of work in limited areas 
and the elimination of self-interest. 

(xi) Under State ownership the consumer will be assured of 
getting the quality of coal suitable for his purpose at a 
reasonable price, and will, at the same time, be pro- 
tected from unduly high prices which a combination of 
private enterprises might impose on the market. 

44. Actioh PROPOSED.— Action with regard to State acquisition 
falls into certain definite steps : — 

(1) In the first place, the coal areas which have hitherto been 
-considered to be of no value should be declared as belonging to 
the State. Under this category will come all areas in which coal 
has not been proved so far, and properties in which no development 
has been done or contemplated. This will also fipply to coal lying 
at depths of r3,000 feet and deeper, for no exploration has been 
done to this depth nor has any company included such coal under 
their probable reserves. 

The above suggestion is similar to the recommendations made 
by the British Royal Commission on the Coal Industry (1925) (see 
pages 78-\9 of Volume I of the Report of that Commission). They 
said : — 

There is one aspect of the question which is simple, and 
with regard to which the course is clear. It relates to coal 
which at present has no market value, and for which therefore 
no claim for compensation can arise. 

In this class, for instance, is coal the existence of which 
in w^orkable quantities is unknowm. The Kent coalfield was in 
this category not very many years ago. There may he coal- 
fields in other parts of Great Britain that are still unsuspected. 
A person who owns land under which there is in fact workable 
'Coal, although no one knows that it is there, possesses ho extra 
market value, above the value of his land for agriculture or 
Dther purposes, on account of the unsuspected presence of the 
coal. He loses no existing possession if the State, as an act 
of policy, legislates to the effect that all such coal shall vest 
in public ownership. Wlrat he loses is the possibility of a 
sudden unforeseen enrichment, if , it should happen that coal 
were in fact to he found in the future under his land. We 
consider that it is in the public interest that legislation of 
ithis nature should be passed. * 
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'' In this category again is.noal "which is situated below the- 
level of 4jil00 feet (by the Ordnance Datum) ; this is now 
regarded as unworkable. Both the Royal Commission on Coal 
Supplies of 1871 and that of ■ 1905 ..accepted that depth as the 
woriable limit, and excluded from their estimates of the coal 
resources of the country ail deeper levels. The Goal Conserva- 
tion Committee of lOlS sa-’w . no reason to depart from that 
decision. 

“ It would have been a lack of foresight if, in assuming the 
ownership of coal wdiich now has no market value, the State 
had omitted this category from consideration. We recommend 
that it vshould be included. 



'' With respect to other coal, we recommend that the prin- 
ciple of State purchase should be applied.^’ 

(2) The Acquisition of Royalty Eights , — Tlie owners of coal 
lands in Bengal and Bihar are Zemindars under the Permanent 
Settlement, lletweeii them and the actital operators there are fre- 
quently two or moj:e intermediate lessees, each taking a share of 
the royalty. Most of the earlier leases have been given by the 
Zemindars on receipt of a lump sum payment (premium or salami) ^ 
for periods up to 99 years (long lease) or up to 999 years (perpetual 
lease). At the present day they receive only a comparatively ^mall 
sum as rent or royalty. Probahly 60 per cent, of the coal areas 
are on leases of this description. The more recent leases are for 
shorter periods (varying from 20 to 50 years, with option of renewal) 
and at higher rates of royalty. 

The present average iwalties, including all the beneficiaries, . 
are not more than 6 annas per ton of coal, calculated on despatches. 
Taking the annual despatches from the Bengal and Bihar coal- 
fields as about 18 million tons, royalty on this will amount to 
Rs. 67,60,000. This, if capitalised at 20 times for the purpose of 
paying off the present owners, will give a figure of Rs. 13,50,00,000. 
Actually the capital needed will be less since some of the collieries 
are approaching exhaustion. A sum of Rs. 13,00,00,000 (Thirteen 
Crores) may, therefore, be taken as a fair estimate. 

The above, i.c., the purchase of royalty rights, is an essential 
preliminary to the acquisition of the mines themselves, and inde- 
pendent of it. It will enable tlie Government to assume the owner- 
ship of coal ill place of the various private interests. Even in 
England, where private ownership of minerals is held sacrosanct, 
the Government have announced in Parliament (on 9th March 1937) 
the appointment of a tribunal presided over by a Judge to go into 
the question of the purchase price of all royalty rights, wdiich 
now belong to numerous owners of surface lands. This step was 
recommended b^’^^the British Royal Commission on the Coal Industry 
of 1925 (see Chapter YII of the Report of that Coimnission). 
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This step will Test the GoTernmeiit, as owner ,ef: the , iniiieralj., 
with powers of, .siiperTision and control^ which . thejt do not possess, 
at present, and/which, they can Tise without' any interference.. 
These powers are , essential ■for the .. -well-being of . the industry and. 
for ensuring both safety and conserTation. The royalties can then, 
be made uniform for each class of coal as far as possible, and 
can be imihed and consolidated with the Tarious rates and cesses 
now paid by the industry, reducing thereby the complexity and 
expenditure incurred on their collection. 

It will be seen that the investment of a sum of Es. 13,00,00,000 
on the purchase of royalty rights will bring an annual return, in 
the shape of royalties, of Es. 67,50,000. Whether the mines 
continue as private interests or are completely State-owned, the 
basis of royalty payment will remain; in the former case, it will be 
a direct payment by the lessees to the State, while in the latter, 
it will be included in the working costs and set apart as a separate 
item'., ' ■ ' ' 

Assuming the above figures, this royalty will represent a rate 
of interevst of 5*2 per cent, on the capital invested. At present, 
with plenty of money available in India at a rate of interest not 
exceeding 3 per cent., it will be easy for the Government to raise 
the loan of 13 crores and liquidate it in less than 50 years by 
setting aside 2 per cent., from the royalty receipts, towards i"edemp-. 
tion of capital. This would also allow for a sufiicient margin fon 
the costs of collection. After the liquidation of the loan, the 
income from royalties will be a direct source of revenue to the State 
and will continue as long as the coalfields last. It should be borne 
in mind that, with the industrial expansion in India resulting in 
greater deihand for coal, income from royalties will increase in 
proportion and will enable the Government to liquidate the loan 
in an appreciably shorter period than that mentioned above. Hence 
the acquisition of royalties is definitely a paying proposition from- 
the beginning and can therefore be taken up without dela 5 ^ 

(3) Acquisition of coal mines , — The next and final step is for 
the State to acquire the mines and thus eliminate the private inte- 
rests completely. This is imperative and urgent in the case of at 
least the two most important fields, viz,, Jharia and Eaniganj.. 
This is, in our opinion, the only step which will save these two 
fields from the present dangers and rapid depletion and make con- 
servation effective therein. After acquisition, the fires should be 
put out, the weak areas stabilised, and a systematic scheme drawn 
up for working intensively on sound and economic lines in selected 
and limited areas, accompanied by stowing wherever necessary, 
and the output of different qualities of coal regulated according 
to requirements. 

The aggregate paid-up capital of Joint Stock Coal Companies 
working in India is computed at Es. 10,45,05,969 in 1935-36 (see 
“ Indian Coal Statistics, 1935 ’O* Excluding the mines in 
Dominions and other Indian States, the amount will be about, 
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Us. 8 , 50 , 00 ^ 000 . Tile capital invested by iiidividiial iiiiiie-owaers 
•and private syBilicates.:iiiay" be .'takeii as. about Rs. 4 , 00 , 00 , 000 , 
-making up a total of Rs. 12,6.0,00,000 for tlie'wiiole of Britisli 
India. Ror the Bengal and Biliar fields alone, tbe valuation will 
probably not exceed Es. 11,00,00,000. 

We liave taken into consideration tbe fact tbat there are some 
companies which are paying dividends and whose shares sell at a 
preminm and therefore represent a higher value than the paid-up 
capital ; but this will be more than balanced by the large number 
of non-dividend-paying companies whose shares are heiow par. 
These figures give an approximate idea of the cost, but the valua- 
tion will have to be done by a competent tribunal, taking all the 
various relevant factors into account. 

The above sum represents the cost of acquisition of the mines 
in Bengal and Biliar, excluding the Eailway Collieries. We are « 
confining our attention to these fields because of their importance, 
and attention may be given to mines in other Provinces in due 
course. 

In addition to the above, a further sum may be necessaiy for 
•developing new properties, especially those bearing low grade, coals, 
for the purpose ‘^of balancing up the restricted output of good 
-quality coal, and for the reorganisation of the industry. A sum 
'of Es. 4,00,00,000 would probably suffice for this purpose, so that 
a total of Rs. 15,00,00,000 will be needed in connection with the 
^acquisition of the mines. This can easily be raised by a Iban in 
India carrying an interest of 3 per cent. 

With the entire coal mining industry in the liaiids of the 
State, production and consumption can be co-ordinated and the 
■prii'es regulated on quality so as to give an average net yield of 
12 annas per ton (i.e., over and above the cost of working includ- 
ing stowing, eoiitribution to royalty charges, depreciation, work- 
men 's compensation and welfare, etc.) on the despatches. The 
“Cost of coal on this basis should not cause any hardship to the 
consumer. It will be seen that the net profit^' on despatches 
of 18,000,000 tons will amount to Rs. 1,35,00,000 which will repre- 
“Bent an yield of 9 per cent, on the capital investment. This income 
may be distributed as follows : 3 per cent, for interest charges, 

3 per cent, for redemption of capital; and the remainder should 
c'cmpensate the Government for loss of revenue such as Income-tax 
and cesses which would have been derived from private owners had 
they continued to work the mines. 

If, on detailed investigation, it is found that the capital cost 
of acquisition of the mines and minerals, or the interest on the 
loan raised is larger than that estimated by us, it will not mate- 
rially affect our argument, for the price of coal can be regulated 
so as to cover the interest and other charges. An adjust jnent in 
the net profit ’’ ])er ton between the limits of 12 annas and 
Es. 1-8-0 is probably all that will he necessary. 
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The Committee has remarked (Chapter XIII, page 170) thatj: 
apart from the financial difficulties, there would be practicaL diifi-- 
unities in valuing the properties, on account of the very large number 
of persons interested, and that the process of valuation will take 
10 years. We have already dealt with the financial aspect and 
have pointed out that, under present conditions, there will he no 
•difficulty in raising sufficient capital in India at low rates of 
interest. We also feel that the valuation of properties is no more 
difficult in India than in England or France, for it is vstated that 
on the average, each mine has had to obtain leases from no 
fewer than five mineral owners ’’ (Yolume I, Chapter YII, page 77 
of the Eeport of the British Eoyal Commission on the Coal 
Industry, 1925). We have mentioned the fact that a Tribunal has 
already been set up in England for the valuation of the royalty 
rights. There are nearly 2,100 coal mines in Great Britain whose 
aggregate production is over ten times that of India . 

A competent Tribunal aided by technical experts should be 
able to tackle the question of valuation successfully and expe- 
ditiously. We agree that it would take some time before the 
work could be accomplished, but it would require a much shorter 
period than 10 years. Whatever be the actual time taken by the 
Tribunal, once the Government declare their intention to acquire 
the mines and set up a Tribunal, this will imsmediately have the 
effect of encouraging the mane-owners (lessees) to run and maintain 
their mines in the best condition so as to be able to receive a good 
price. 

'[ftie idea of State ownership is no innovation in India, as it 
is already at work in several important spheres of activity. More 
than half the railway mileage is owned and operated by the State, 
and the g^^eater part of the remainder wall be State property in the 
course of a few years. The forests are nationally owned and 
managed, -and so are large irrigation w’^orks and hydro-electric 
projects. Even with regard to minerals, the State is the owner 
throughout India except in Bengal and Bihar. There is, there- 
fore, every reason and justification for the State assuming the 
ownership of such a vital key industry as the coal industry. In 
fact, what we are recommending is the re-acquisition, on payment 
of a fair price, of wdiat really once belonged to, and should have 
been retained by, the State. 

We can best conclude by quoting the observations of the 1925 
British Royal Commission on the Coal Industry (Yolunie I, page 78 
-of their Eeport): — 

We are convinced that any unbiassed inquiry could not 
fail to lead to the conclusion that the private ownership of the 
minerals has not been in the best interest of the Community, 
and that it w’^ould have been very fortunate for the country if, 
three and a half centuries ago, when the judges decided that 
minerals, other than gold and silver, belonged to the surface 
owner, the legislature had reversed that decision, and reserved 
the coal to the State. 
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Tile further consequence 'follows/ thatj. if the .existing-' 
system is wrong, it ought to -he. 'changed. The, present ' genera- 
l-ion should not he deterred by the difficulties that attach tO: 
the problem from imdertaking to. redeem the 'error of the .past.. 


H. E. EAG. : 

'■M.'S..'"KEISHEAE. 



APPENDIX A. 


Shoet accounts of actual collapses and fires. 

Case 1 . — ^At a mine in Jharia where a considerable amount of coal has 
been lost, and where great difficulty in preventing collapses and controlling 
lires lias been experienced, a section of the strata is as follows: — 

No. 15 seam 28 feet coal, strata 9 feet, 

No. 14 seam 8 feet coal, strata 50 to 100 feet, 

No. 14 seam 28 feet coal, strata 60 feet, 

No. 18 seam. 

Workings in 15, 14-A and 14 seams have been made from the outcrops 
and extended towards the dip for a distance of about one mile. At the dip 
boundary, the cover to 15 seam is about 600 feet. Bepiilaring an area of 
15 seam near the outcrop was followed by fire and, although very little coal 
in No. 15 seam was lost, an area in 14-A seam was lost containing 45,000 
tons of coal and lying beneath the fire area. Several years after the 
commencement of this fire, the premature collapse of one or two small 
pillars in 14 seam permitted the fire to descend into that seam and over 

500,000 tons of coal were lost. Shortly afterwards, the same fire made its 
way from 14 seam up through 80 feet of strata to 14-A and 15 seams in an 
area adjoining the area which had been previously sealed ofi, and a further 
loss of 200,000 tons of very good coal occurred. 

Bispillarment of two small areas in 15 seam, where the cover was about 
200 feet, was followed by spontaneous heating and about 290,000 tons of 
coal w'ere locked up inside the stoppings isolating these areas. 

The extraction of pillars in another part of 15 seam, where the cover 
was about 600 feet, proceeded normally until a fairly large goaf had been 
made, an^ 12 months after the commencement of depiliaring spontaneous 
heating started in the goaf. Within the stoppings built to isolate the 
area, some 130,000 tons of coal had to be abandoned. Resumption was soon 
followed by crushing of large pillars and another fire ensued. To seal off 
this fire and prevent further over-riding of pillars, stoppings were built 
and a barrier was foimed by sand-stowing. Inside the barrier 200,000 tons 
of coal in 15 seam had to be abandoned. This mine constitutes a striking 
example of how a fire in one seam can involve workings in lower seams, and 
how pillar extraction in some seams at certain mines by normal methods 
(that is without sand-stowing) will almost certainly be followed by fire or 
over-riding and a considerable loss of valuable coal. 

Case — ^At another mine in Jharia, where 14 seam is 26 feet and 13 seam 
is 16 feet in thickness, and the seams are separated by only 4 to 6 feet 
of shale, a considerable amount of coal has been lost or locked up by fires 
and premature collapses. After the extraction of some 70,000 tons of coal 
from pillars in 14 seam, over-inding and crushing of adjacent pillars eoin- 
menced and involved the loss of 44,000 tons of coal in 14 seam and about 

40,000 tons in 13 seam. Some months after this premature collapse, 
■spontaneous heating commenced. At the same mine the extraction of some 

40,000 tons of coal from x>inars in another area of 14 seam was followed by 
crushing of adjacent pillars and a premature collapse which occasioned the 
loss of over 50,000 tons of coal in 14 seam and about 40,000 tons in 13 seam. 
Spontaneous heating in the same area was observed nine months later and, 
in order to close efficiently that area in both seams, some 300,000 tons of coal 
in 14 seam and 460,000 tons in 13 seam had to be locked up behind stoppings. 

At the same mine, the extraction, of pillars in 14 seam in two other areas 
was followed similarly by premature collapses and fires, and some 260,000 
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tons of coal in 14 and 13 seams were lost^. while o¥er BOOj.000 tons had to. he* 
locked 11 1 > behind isolation stopi>ings. 

The chief causes of loss of coal in this mine were the excessive height 
and width of galleries and the inadequate size of pillars iu 14 seams, and 
the inadequate thickness of the parting betw'een 14 and 13 seams. 

This case exemplihes the impossibility of extracting pillars in a thick 
seam in an old mine by ordinary methods without excessive loss by fires 
and collapses, and it also demonstrates how coal can be lost in workings 
of a lower seam which are separated from workings in an upper seam by 
only a feiv feet of strata. 

Case 3 . — In a mine adjoining the last ease wdth the same conditions, four 
separate premature collapses of pillars near the outcrop of 14 vseani have 
occurred and involved the loss of some 115,000 tons of coal, hut no 
spontaneous heating has taken place in the collapsed areas. This absence 
of hre is believed to be due to the fact that the collapses are close to the 
outcrop w’here a good quantity of cool air circulates through the broken 
areas and removes heat as it is generated. 

Case 4 . — In old workings of another mine in, Jharia where the seam is 
80 feet thick and dipping at 1 in 1-8, premature collapses and fire occurred 
involving the loss of a large section of the mine containing 3 million tons 
of coal. In addition to the coal entirely lost by fire in this area, a 
substantial barrier containing some 4 million tons of coal has to he left to 
protect new workings to the clip of the fire area. The causes of the prema- 
ture collapses were ^^riability of the coal, inadequate partings between 
sections, and small pillars. 

Case 5. — The premature collapse of pillars in a^seam 62 feet thick, 
dipping at 1 in 1*5, at another mine in Jharia was followed by fire. As 
galleries had been made from a quarry in several sections of the seai^ and 
the partings between the sections were thin, it was impossible to localise the 
fire and it spread eventually to all parts of the mine. The quantity of coal 
entirely lost was about 2 million tons. The amount of coal which^ may have 
to be locked up in a barrier to protect deeper workings from tl^e fire area 
will be abotit the same quantity. 

Case 6 . — At another mine in Jharia in which a seam 60 feet thick and 
dipping at 1 in 2 was exploited by shallow shafts, inclines and quarries, a 
premature collapse was followed by fire and the whole of the connected 
workings were involved. The fire also involved the workings in a seam 
7 feet thick and only 7 feet above the thick seam. The same fire subsequently 
broke through into an adjoining mine and involved all workings in the same 
two seams. The loss of coal in the tw’-o mines is estimated at 1*7 million tons. 

Case 7 . — The seams wmrked at a small mine in Jharia were No. 11-12 
combined seam 48 feet in thickness and No. 10 seam 45 feet in thickness. 
The workings in the top seam were at a depth of 70 feet from the surface 
and the strata between the two seams measured 140 feet. 

In the workings of the low*er seam, some galleries were made excessively 
wide and, as the coal was friable, a premature collapse took place. About 
nine months later spontaneous heating started in the upper seam in. the 
collapsed area and^ the whole mine had to be sealed. Although the sealing 
of the entrances into the mine was done satisfactorily, the fire was not 
arrested as it was able to obtain air from the surface through the broken 
ground. A year afterwards numerous subsidences occurred in other parts 
of the property and the fire became uncontrollable. It passed through 
attenuated barriers into four other mines and caused extensive damage to 
property on the surface as well involving the loss of some 1| million tons 
of coal in 11-12 se^m. About 2 million tons of coal in 11-12 and 10 seams 
are also locked up by this fire. 
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Case 8 , — -A section of, the strata' at' another mine., in,, Jharia, was. as, ; 
follows : — 

No. 13 seam 20 feet coal, strata 85 feet, 

No. 12 seam 12 feet coal, strata 8 to 32 feet. 

No. 11 seam 22 feet coal, strata 110 feet, and 

No. 10 seam 45 feet coal with bands of stone. 

In this mine and ill adjoining mines, 13 seam had been depillared and: 
exhausted, and coal was being recovered fi'om 10, 11 and 12 seaiiis. The 
fire started at the face of a quaiwy in 13 seam owing to lot smalls and’ 
ashes from the inarmfactnre of soft coke being tlirown into the quarry. The = 
fire spread very rapidly through the broken, workings of 13 seam within this, 
property and the adjoining properties. Goaves had already been made in 
12 and 11 seams below the broken workings in 13 seam, and tlie fire spread 
to workings in these seams, through the goaves. In the course of two or- 
three years, the whole of the workings in 11 and 12 seams of five collieries 
had been embraced by the fire and 2-| million tons of coal were lost. The 
fire has made the exploitation of 10 seam more difficult, dangerous and costly.. 

Case 9, — At another mine in Jliaria the seam worked was No. 10 seam, 
50 feet in thickness. The seam was worked in two sections, the galleries in* 
the top section being up to' 20 feet in height and those in the bottom section 
15 feet. The centres of pillars were 40 to 50 feet apart and the galleries • 
ivere 12 to 20 feet wide. Pillar-robbing rendered the pillars iiiistable and’ 
collapses took i)lace involving the loss of some 200,000 tons of coal. The- 
collaijses have not been followed by spontaiieou.s heating. 

Case 10. — At another mine in Jharia the extraction* of pillars near the' 
outcrop in 15 seam of 25 feet thickness wms fallowed by fire and some 600,000' 
tons of coal w’ere lost behind stoppings isolating the area. * 

Case 11. — Two of the seams worked at another mine in Jharia wei'e. 
Nos. 14 and 13, 22 feet and 13 feet in thickness, and separated by only- 

8 feet of shale. Galleries in 14 seam were made 12 feet in width and the 
full height of the seam, while those in 13 seam were about 10 feet wide and* 

9 feet high,* 

The pillafs in both seams were 35 to 40 feet square and the pillars 
in the upper seam were superimposed over those in the lower seam. After a- 
large area of pillars had been extracted near the clip boundary in 14 seam* 
where the depth of cover was about 170 feet, a premature collapse of an 
adjoining area in both seams took place. The quantity of coal lost was- 
300,000 tons. The collapse was not followed by fire. 

Case 12. — section of the strata at another mine in Jliaria is asi 
follows : — 

No. 15 seam 27 feet coal, strata 8 feet. 

No. 14-A seam 7 feet coal, strata 67 feet, and 
No. 14 seam 28 feet coal. 

Extraction of pillars with collapse in part of 15 seam workings resulted* 
in fire which eventually involved all the workings in 15 and 14-A seams. 
The fire also descended through goaves into 14 seam workings where it 
was held in check for many years, but eventually involved the whole of the* 
workings in that seam. The quantity of coal lost in the three seams is- 
estimated to have been about 4,500,000 tons. 

Case IS . — At a mine in Jharia a section of two seams is as follows: — 

No. 14 seam 27 feet, strata 6 to 18 feet, and 
No. 13 seam 18 feet. 

The extraction of pillars in a fairly extensive area of the two seams • 
resulted in a goaf fire which eventually involved all the workings in both 
seams in that section of the colliery; The -fire has been a menace to the 
safety of adjoining mines for many years and has involVed those mincer 



■■224 

ill heavy expenditure on protective ■' works. The quantity of coal ; lost, by 
-fire has been estimated to be about 1*4 .miliion tons. 

€ase 1/f, — ^At another mine .in' Jharia, where No. 15 seam is 20 feet 
thick and lies at a depth of 300 'to '450 feet' from the surface, the extraction 
'of pillars containing 40 to 60 per cent, of the coal in the seam resulted in 
the premature collapse of pillars over an extensive area. The collapse was 
not followed by fire because the area was- allowed to filL w^itli water. The 
-'Collapse was due principally to. the presence of faults and the inadequate. size 
•of pillars. The quantity of coal lost was 350,000 tons. 

Oase 15 , — A section of the strata at a mine in Jiiaria is as follows: — 

Strata 50 feet, No. 15 seam 21 feet coal (burnt and intruded by mica 
peridotite in many imrts), 

Strata 175 feet, No. 14 seam 27 feet burnt to jhamma, 

Strata 13 feet and No. 13 seam 18 feet clean coal. 

In this mine, although the galleries in 13 seam w^ere wide, they were 
'only 12 to 14 feet high and pillars were of a substantial size. Extraction 
of pillars was followed by heavy over-riding involving an extensive area 
and, despite the erection of numerous cogs and substantial brick pillars, 
the movement did not cease until it was aiwested b.y dykes, A similar 
movement in another part of the mine was initiated by the extraction of 
■about 14 pillars and this also did not cease until it vms arrested by dykes 
and by very large pillars supporting shafts and a railway. The movement 
involved an area 1,400 feet x 1,300 feet. The loss of coal amounted to 
•895,000 tons. 

The over-riding in both cases was due to the presence of strong mica 
‘peridotite sills and "burnt seams in the superincumbent strata. The pillars 
surrounding the depillared areas were subjected to very abnormal loads and 
mass ground movements of great intensity because the sills and burnt seams 
prevented the normal breaking of the superincumbent strata with timely 
subsidence. ^ 

Case 16 . — A section of the strata at another mine in Jharia is No, 15 
seam top section 10 feet coal, strata 12 feet, No. 15 . seam bottom section 
8^ feet coal, strata 250 feet, No. 14 seam 28 feet coal, etc. 

Pillars in both sections of 15 seam, in an area where the Heptli of the 
seams from the surface was small, were extracted by normal methods and 
no spontaneous heating ensued. Many years later, pillars in 14 seam below 
the same area were extracted and spontaneous heating started in the old 
goaves of 15 seam. This case is quoted to show that, although pillar 
extraction in a seam may not at the time be followed by fire, the extraction 
’of pillars in a lower seam may cause a disturbance and admission of air to 
the old goaf, and so result in belated spontaneous heating. The quantity of 
eoai locked up behind stoppings isolating this fire was about 200,000 tons. 

Case 17 . — ^In a subsidence of old workings close to the outcrop of a 
seam 18 to 20 feet in thickness in the Baniganj series, spontaneous heating 
started in December 1919 and the fire soon involved the whole mine. About 
2 years later, the fire made its way through a barrier into an adjoining 
mine, but its advance there -was retarded by isolation stoppings until 1925 
when it made its wmy past the stoppings and involved the whole mine. 
During the course of three years, the original fire also passed through 
barriers into tw^o other adjoining mines and within seven years it had 
completely involved five mines. The coal is of grade I quality in the high 
volatile series, and the seam was characterised by open joints and cleats 
along which the fire travelled through the barriers. The quantity of coal 
lost in the five mines was about 1|- million tons. 

Case IS . — In a seam 19 feet in thickness in the Baniganj series, workings 
were made from inclines and shallow shafts over a veiw extensive area. As 
the mine was started early in the nineteenth century, the pillars in the 
*dd workings weiie small and numerous premature collapses occurred. Fires 
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followed the collapses and eTentually the- whole mine' had to be abandoned ». 
The loss of coal has "been estimated at over 2 million tons. 

Case 19,— At a mine, in Baniganj a seam 18 feet in thickness was worked 
from inclines and shallow shafts over a very extensive area and the extrac- 
tion of pillars was invariably followed by fire. Tbe open cleats , and breaks; 
in the pillars, and the presence of broken workings in , a seam' 110 feet 
above, made'' control of' the fires extremely difficult and eventually they got' 
out of hand. The quantity of coal lost in this mine was about 60C),0CK} tonSj.: 
and 750,000 tons were locked up behind fire seals.. ' ' 

Case 20 y — At another mine in, Raniganj, a seam 16 ,feet thick lying at a 
depth of 400 to 900 feet was worked, extraction of pillars was started in 
1921 and, in 1924 after 17 pillars had been extracted, a fire broke out. 
The fire was sealed off, hut owing to crushing of pillars in the vicinity of 
the stoppings, and the almost unpreventahle leakage of air into the area, 
the fire remained active and was a constant and serious menace to the mine 
and the workers employed therein. The fire resulted in the loss of 65,000' 
tons of coal. At the same mine, the extraction of an area of pillars 
1,800x600 feet was followed by the premature collapse of pillars in an 
adjoining area and occasioned the losil of some 300,000 tons of coal.^ The 
pillars which collapsed contained more than 40 per cent, of the coal in the 
seam. ,. 

Gme 21 , — In a seam 27 feet in thickness in the Baniganj series with cover 
of about 100 feet, the extraction of pillars was followed by spontaneous 
heating. As galleries were of excessive dimensions, localisation of the fire 
was not possible and a large section had to be abandoned. A few months 
later, another fire started in the remaining section of tli^ mine at a point 
where two or three pillars had collapsed some 8 months earlier and the 
whole mine had to be abandoned. The quantity of coal lost was 7^5,000 
tons. 

Case S2 , — In a seam 15 feet in thickness in the Raniganj series, mining 
was commenced from the ontcrop about 1870 and workings were made from 
shafts and inclines over a very extensive area. In the old workings, a high 
percentage of, the seam was extracted in first working and, when pillar 
extraction wag attempted, many premature collapses and fires ensued. 
The fires eventually got out of hand and the whole area had to be abandoned. 
The coal in a seam below the abandoned area had also to he locked up. 
The quantity of coal lost by fires and collapses is estimated to have been 
1*1 million tons and the quantity locked up 1*8 million tons. 

Case 23 . — In a seam 28 feet thick in the Baniganj series, the collapse of a 
pillar surrounded by galleries made to the full height of the seam was 
followed two years later by fire. The extreme height of the galleries in the 
vicinity of the fire rendered the building of isolation stoppings extremely 
difficult, and a large portion of tbe workings bad eventually to be enclosed 
in stoppings built in a railway barrier where tbe few galleries through the 
harrier were of small dimensions. The coal was grade I in the high volatile 
series. The fire involved the loss of 500,000 tons of coal. 

Case 2 ^. — ^The seam 17 feet in thickness is in the Baniganj series and 
13 feet of the coal is graded in grade I. Fire broke out 8 months after a 
few pillars had collapsed in old workings lying at a depth of about 100 feet 
where 60 per cent, of the seam had been removed in the formation of pillars. 
Attempts to confine the fire to a small area were unsuccessful and the whole 
mine had to be closed and sealed at tbe surface. The quantity of coal locked 
up in the mine is about 2 million tons, hut most of it is recoverable. 

Case^ 25 . — a seam 16 feet in thickness in the Baniganj series, the 
extraction of pillars at a depth of 450 feet below the surface was followed 
by fires. A fall of roof in one large depillared area sealed off on account 
of fire caused the collapse of one or more fire dams and the expulsion of 
noxious and inflammable gases. The mine was abandoned.# The quantity. 
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zt! coal ioiit- was about 11 iBlIlioiL'-.toBs of wMeli „ about erne iiilllion . tans may 
be recoT€;raMe. 

Cim — At another mwae in HaiiigaBj, where mining was commenced 
about 1867 from inclines and shallow ' shafts, two seams were exploited 12 
and 18 feet in thickness and separated by , 110 feet of strata. In the old 
workings the percentage of . coal extracted in the formation of pillars was 
extremely high and, when .extraction of. pillars was commenced, coal wms 
lost and fires ensued. Subsequent pillar extraction, caused the collapse .of 
pillars supporting stoppings round a fire area and the mine had to be ftooded 
to oYcrcome the fire which had ' inwolwed the wdiol© mine. Th© quantity of 
coal lost w*as about 400,000 tong... 

It may be added that fioocling- n fi.re area is .not always ' practicable 
because the necessary amount. :of water' may not be available conveniently 
and also because the barriers' betw^een adjacent properties may not be able 
to bold the water if it is available, dn one mine in Baniganj, the attempt to 
flood a fi.re led to the next mine bei.ng innundated and put out of action for 
about 6 months. 

Case 21 . — ^At another very 'old mine ; in which a seam 16 feet thick in the 
Baniganj" series ; was worked at a shallow depth, pillar extraction resulted 
in numerous fires and eventually the fires^ got out of hand. The mine was 
abandoned and some r500,000 tons of coal were lost. 

Case a..notlier min© in Raniganj, wdiere a seam 18 feet in thick-' 

, mss was exploited from inclines and shalW shafts, ■ pillars were reduced 
until a collapse took place. Some years later a fir© which started in the 
collapsed areas spread through the whole mine and also through tw’o adjoin- 
ing mines. The fire resulted in a loss of over 2 million tons of coal in the 
three properties. 



APPENDIX B. 


IZS'COAL 


r-0 


XV. S EAW 

7-6''COAL 

XiOsEAM , 


XH.SEj AM 

MMB !2'CQAL 

ipBa tStOAL 


XIV. SEAM 

1 

54" 


XlJf.SEAM 


X.SEAM 


1 29 COAL 


7 STONE 
16'COAL 


IX.SEAM 


XV. SEAM 


COAL 

^b'stone 

Ha'COAi: 


. Xff.SEAM . ,,- ^^■s'COAi 
20'e0AL ■ XtV.A.SEAM- 
^^^2'STONE 

21 COAL ^ ■ 

X^^AM ■ ■'■.I" 


XIV. SEAM 


|^H20'C0AL 

YIILSE AM 
31' 

snihra! 3'COAl 
VH.SE AM 
45' 

Vt.SEAM 

B 5' STONE 
24' COAL 


I ImT SEAM 

I , , . ■ \, 

I 44 

' xlll.SEAM 

6' STONE 

SCALE 100 FEET =1 INCH. 

( 227 ) 




JHARIA 

PLAN OF SOUTH-EAST SECTION SHOWING 


i /j I H A g/o Ikh ® fR o y p \ 

f f* ^ / i,n ' * ^ 


GOtUCKDI H 


iJOVRAM] 


;01G! I 
jama; 


MADHU SAH 



CHASNALA 


W. CHANDRABi 


UDAMDJH 


PATMRDtH RS, 


;mTHAR<JA'RHA: 


/mZKhhH 



APPENDIX 'D. : / ^ 

SKETCH PLAN SHOWING 
DfSPOSmON OF COLLfERY PROPERTIES 
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Table 1.— Annual output (in tons) of the ^ Jkaria . and 
fields duTmg the years 1920 to 1935. 


¥ear„ 

Jharia ■ 
'Coalfield. 

Baniganj 

Coalfield. 

Percentage 
of figure in 
Col 2 to the 
total annual 
output in 
British India. 

Percentage 
of figure in 
Col. 3 to the 
total annual 
output in 
British India 


2 ' 

3 

4 

" ' 5’ . 

■ .1920 

9,294,040 

4,997,679 

54*41 

29*26 ■ ,, 

1921 . 

10,059,649 

5,211,845 

54*79 

28*39 ^ 

,,,., .1922; 

9,936,299 

5,203,214 

54-69 

28*64 

1923 

10,346,015 

5,557,424 

55*14 

29*62 

1924 

10,845,642 

6,035,347 

53*54 

29*80' 

1925, 

10,676,883 

5,729,686 

53*47 

28*69', , 

1926 

^10,373,736 . 

. 6,124,884 

51*63 

30*48.' 

1927 . ,. . 

10,583,487 ' ' ■ 

6,472,036 

50*14 

30*66 

1928 ■ . ■ * 

10,665,479 

6,460,490 

49*57 

30*03 

1929 

10,785,745 . 

6,828,053 

48*35 

30*61 

1930 . 

10,753,858 

7,218,691 

47*41^ 

31*82 

1931 

9,755,037 

6,530,713 

47*55 

31*83 

1932 

8,551,283 

6,419,007 

45*68 

34*29 

1933 

8,014,949 

6,265,703 

44*13 

34*50 

1934 

9,057,546 

6,795,838 

44*74 

53*57 

1935 . ■ . 

9.245,292 

7,348,323 

43*99 

34*97 

TABLif Jl.-^Annual output 

(in tons) of 

superior [selected^ and 


grade I) and inferior (grade II and lotcer) coal from the Jharia 
coal field during the years 1920 to 1936. 



• . „. 

Superior coal 
(in tons). 

Inferior coal 
{in tons). 

Percentage 
of superior 
coal 

> Percental® Total 

of inferior output 

coal. (in tons). 

1920 

. 6,608,633 

2,685,407 

71*7 

28‘3 

9,294,040 

1921 . 

. 6,438,175 

3,621,474 

64*0 

36*0 

10,059,649 

1922 

. 5,892,503 

4,043,796 

59*3 

40*7 

9,936,299 

1923 

. 6,517,989 

3,828,026 

63*0 

37*0 

10,346,015 

1924 . 

. 7,244,889 

3,600,753 

66*8 

33*2 

10,845,642 

Vl925;'".:";', 

. 7,536,419 

3,140,464 

70*6 

29*4 

10,676,883 

1926 

. 7,427,595 

2,946,141 

71*6 

28*4 

10,373,736 

1927 

. 7,693,285 

2,890,202 

72*7 

27*3 

10,583,487 

1928 

. 7,903,120 

2,762,359 

74*1 

25*9 

10,665,479 

1929 

. 8,143,237 

2,642,508 

75-5 

24*5 

10,785,745 

1930 

. 8,269,717 

2,484,141 

76*9 

23*1 

10,753,858 

1931 

. 7,632,715 

2,122,322 

78*2 

21*8 

9,755,037 

1932 

. 6,652,898 

1,898,385 

77-8 

22*2 

8,651,283 

1933 

. 6,211,585 

1,803,364 

77*5 

22*5 

8,014,949 

1934 

. 6,992,426 

2,065,120 

77*2 

22*8 

9,057,546 

1935 

. 7,099,234 

2,146,058 

76*8 

23*2 

9,245,292 

1936 

. 6,678,768 

2,109,084 

76*0 

24*0 

8,787,852* 


* There may he some change in the figures f^r 1936. 
( 233 ) 
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1'abi.b IIL — output (in tons) of superior {selected and 
grade I) and inferior (grade 11 and lower) coal from the 
iiaiiiganj coalfield during the years 1920 to 10S6, 


Year, 

Superior coal 
(la tons). 

Inferior eoal. 
[in tom). ■ 

Percentage Percentage 
. of, of 

'.'■smpotior inferior 
; .coaL;, eo.aL 

Total 

oiitptit 

(in tons). 

19211 

. 3'f74S3259 

1,249,420 

: ; 75-0 . 

25*0 

4,997,67!) 

1921 

. 3,882,825 

1,329,020 : ■ 

74’5 ; ^ 

' ;.25*5'.'''. 

5,211,345 

1922 

. 3,871,214 

1,332,000 . 

; ^ 74-4 

; '25*6 

5,203,214 

192S 

. 4,229,200 

1,328,224 

76-1 

' 23*9.', . 

5,557,424' ■ 

1924 

, 4,695,500 

1,339,847 ■■ 


' . " ' ' 

6,035,347.: , , 

1925 

4,554,933 

1,1 1 4, i o3 

79-5 

; 20*5 

5,729,686 ■ ' : ' 

1926 

. 5,083,654 

1,041.230 

. '83*0: 

17*0 „ 

'"6,124,884 

1927 

. 5,598,311 . . 

873,725 '. . 

86 '5 

"'13*5 

■"6', 472,036: 

1923 

. 6,816,788 

643,702 

90-1 

9*9 

6,460,490 :■ 

1929 

. 6,199,872 

628,181 

.^OO-s' ■ 

9*2 

6,828,053 . "■ 

1930 

. 6,605,1(52 

613,589 

91-5 

8*5 . 

7,218,691 

1931 " 

. 6,021,317 

509,396 



;,.6,6a0,713 

1932 

. 5,956,838 

462,169 

■■92-3"- ' 

'■'7*2 "■ 

0,419,007 

193S 

. 5,802,167 

413,536 

93-4 

6*6 

6 , 265 , 7 & 

"V; i9a4''. 

. 6,394,384 „ 

400,954 

94*1 

. 5-9 

6 , 795,838 

'1935,'; 

. 6,966,279 

382,044; 

; . 94*8 

5*2 

7 , 343,323 

1936,;:'',,, 

6, 828', 664 

^ . 435,872 ; 

94*0 

6-0 

7 , 264 , 536 * 


* There may be 

some changes 

in the figures for 1936. 


TiBLE IV.- 


value [per ton) at pitmouth of coal eirtracted 

from' the mines in 

Jharia and Raniganj coalfields. 

Year. 

Jharia. 

Baniganj. 

Year, 

Jharia, 

Baniganj,:. „ 


p. 

.■Bsl' A, 

p. 


„E,S.' A. 'p.'; 


1920 . 

4 10 0 

6 2 

0 

1928 . 

a 10 0 

o 

o 

1921 , 

5 12 0 

7 8 

0 

1929 . 

S^;.7,''',..'''0„ 

3 14 0 


6 14 0 

9 5 

0 

.1930 , 

3 10 0 

4 0 0 

1923 . 

6 13 0 

8 13 

0 

1931 . 

3 7 0 



6 12 0 

7 13 


1932 . 

3 0 0 

'a 4 0 

1925 , 

5 13 0 

6 11 

0 

4;).; ;':i9aa:':^;.:,, , 

2 11 0 


1926 . 

4 9 0 

5 5 

0 

1034 . 

2-8 0 

2 10 0 


3 iC 0 

4 6 

0 






235 


lABbE, , V 

. — Average mices Iger ton) of Indimi coal (mpefior) at 



chief ports. 




Calcutta. 

Calcutta. 

Bombay.ft 

.Karaclii.tt ' 


Jharia selected 

Bishergarh 


. Indian, (trimmed 


' , " ■ delivered 

delivered Bishergam. 

, ,, into .. 


into wagons. 

into wagons. 


■ bunkers). 


Es. A. P. 

Rs. A. P.- ■ 

Bs. A. ■?. 

Ea. A', p. 


... 8 6 

8 12 10 

32 3 8 

33' 10 2 ■ ,.■ 


. ,12 5 0 

18-..2 -8 

33 4 0 

.38' '2 "0 

,..vl922 

, n ..2 '0,. 

14 8 0 

33 8 0 

35 6 8 

; .■■1923',' 

. " . 9 3- 6 

12 2 8 . 

30 8 8-«- 

35 0 0 

- :1924 

., .., 8, 2 ,■ 0. 

10 9 S 

28 15 2* 

■■ 29'' '..:-■'■ 

1925 

5 9 0 

7 9 4 

19 6 6t 

23 2 , 8 ■. . . 

1926 

4 11 0 

6 6 10 

18 8 9t 

21 4 10 

1927 

3 9 0 

5, 14 8 . 

20 3 Of 

21 10 11 

1928 ' 

. ' 3 8 0 

5 7 3 

18 3 Of 

■ 19 5 4 , 

1929 

3 10 6 

6 13 6 

18 5 Of 

19 4 0 

1930 

3 11 0 

5 14 0 

IS 4 on 

19 0 8 

1931 

,■ 3 2 6 

5 6 6 

... 

18 0 8 

1932 

. 3 4 6 

4 10 4 

15 5 4t§ 

16 15 4 

1933 

2 14 0 

3 12 2 

12 1 41111 

14 11 0 ■ 

1934 

. ■ 2 13 6 

3 12 4 

1110 4^* 

13 8 8 

1935 

2 11 0 

3 4 0 

11 13 9** 

14 7 0 

Note — 

“The prices shown 

are based upon twelve-monthly quotations ruling 

at the beginning of each 

month. 



*■ Bengal 1st class mill delivery. 



t Ex-scales. 




J Average for five months only. 



§ Average for three months only. 



11 





f Average for nine months only. 



** SeleQjbed grade Jharia, net c.i.f. Bombay. 


ft Priceg include freight also. 



■ Table 

VI. — E.t ports 

of Indian coal* 

[in tons) 

hy sea from 



1920 to 1935. 




(Private Merchandise 

only.) 



To 

To 

To Straits 

Total Indian 

zear* 

Ceylon. 

Hongkong. 

Settlements. 

Exports. 

1920 

685,559 


228,355 

1,224,758 

1921 

236,645 


11,373 

275,571 

1922 

76,742 



77,111 

1923 

119,620 

10 

15,388 

136,575 

1924 

170,701 


17,763 

206,483 

1925 

194,189 

. .. 

18,754 

216,090 

1926 

243,263 

2,085 

117,469 

617,573 

1927 

. 341,352 

8,752 

147,405 

576,167 

■,1928 - 

. . 352,602 

110,701 

73,389 

626,343 

1929 

366,926 

196,074 

75,770 

726,610 

1930 

282,590 

61,885 

26,367 

461,188 


282.289 

89,127 

30,246 

441,249 

1932 

190,834 

219,490 

13,357 

519,483 

1933 

229,122 

140,216 

, 8,655 


1934 

228,559 

56,737. 

35,647 

, 330,233 

' 1935 

146,232 

46,718 

16,850 

217,584 

T936'''^'" 

. ' 148,597 

5,038 

16,660 

195,836 


* Excliidiiig blinker coal and Government stores, but Including coke ^nd 
ipatent^ fuel. '■ - 
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Table VII. — 'Qumitity (in tom) of hidiun coal* exported on private 
accoimt m Cargo by sea (coastwise) from Bengal to other 
Indmn fmrts (British and non^-Brituli) during each of the 
calender years 1926 to 1935.. 


Year. 

Quantity (in tons),] 

[ ■ Year. 

Quantity (In tons). 

1926 . 

1,435,110 1 

1931 . 

1,686,095 

1927 . 

1,682,802 

■1932 , 

. ' 1,652,853 

192S - . 


1933 . . . 

1,425,039 

1,633, 51S ' 

■;1934 , 

1,536,894 

1929 . 

1,860,602 ' 

1935 . . 

. 1,649,090 

1930 . 

1,556,569 

1936 . . 

1,441,579 


* Excluding coke,. 


Table VIII . — Quantity (in tons) of foreign coal* imported iMo 

British India. 

(PriTate Mercliaiidise oiilr.) 


Year.' . 

From United 
KiRgdom. 

From Australia.: 

From Union.- 
of South 
Africa, 

' Total import 
into British 
India. 

1920 . 

5,022 

8,134 

. .1,835 

';.;,';;39,'727:-;':,;. 

1921 ' 

441,305 

111,384 

' ^ 306,968 

l.,090,7|9. 

1922 

742,469 

17,849 

236,034 , 

1,220,639 

■1923;''".' 

131,739 

59,380 

; yYsiisa" 

^624,918 ■ : 

* . 

1924: . 

109,916 

21,803 

185,141, 

463,716 .- 

■■1925' ' 

124,111";' 

7,495 

204,1.89.'- : 

; ,'483;i60„. 

1926 . 

;35,142';;' 

13,323 

''.89,911 

, 193,908' '- 

1927 . 

55,903 

11,017 

-■ 133,827 

. 243,6:03 

1928 . 

40,233 

5,321 

129,474 

.- ' ' ,210,186- ' , 

1929 . 

'".33,786",. 

1,043 

176,376 

218,560 

1930 . 

".■■.20:,258'","" 

1,190 

186,029 

;-' :.217',029t::.:;'' 

1931 . 

29,974 

3,400 

' .',48,716 ' '. 

"'88,035.'''',-:. 

1932 . 

19,811 

4,070 

'■"""20,418'>."' 

47,544 

1933 . 

11,174 

4,248 

; : ;.46, 258' -, 

67,330 

1934 . 


6,981 

.■,^: ".'-.:.:45,2i9. 

72,161 

1935 . 


2,624 

"" '-.'42,314 

77,075 


* Figures exclusive of Government stores, tnt 'including coke and patent 

~’t Incindes JSgnf^s for New Zealand up to 1924. 
i Excludes ligu^^es for patent fuel from 1924. 
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tons) of hard cohe . manufactured^ : in. 

India during the years 1920 to 1935 ^ 










Quantity 


Year, 


coke.tt 

Giridih Raniganj 
coal. coal. 

Other 

coal. 

Total 
coal 
, used. 

manufac- 
tured In : 
coke-making 









plants.§§ 


1920 



, , 

■ ■ • • 


• ■.' ■' 


608,158§ 

1'921 


■ ' ■ . * 

. • 

■ » •.. 

. « 

* « 


505,266§ 

1922 


• . ■ 



#■» 

, , 


501,378 

1 

.■1923 ' 





• • 

• . 

. • 

799,956ir 

■1924 ■ 


1,360,551 

1,815,670 

45,149 

• • 

2,048 

1,862,867 

1,141,033** 

1925 


1,170,741 

1,540,560 

39,747 

«... ■ 

2,405 

1,582,712 

1,106,S28** 

1926 


1,263,105 

1,653,911 

51,775 


2,688 

1,708,374 

1,223,343** 

1927 



1.950,783t 

64,651 


3,030 

2,018,464 

1,330,654** 

1:928 ^ 


1,419,514 

1,848,174} 

52,922 

, , 

3,082 

1,904,178 

1,261,771** 

1929 


1,688,137 

2,154,185 

53,553 


31,546 

2,239,284 

1,459,675** 

1930 


1,572,112 

1,995,344 

51,035 


46,664 

2,093,043 

1,399,950** 

1931 


1,309,993 

1,687,681 

33,209 

12,456 

24,558 

1,757,904 

1,301,4181 1 

1932 


l,214,772t 1,585,733 

32,724 

12,878 

7,330 

1,638,665 

1,216,039* 

f 

1933 


1,227,746 

1,517,483 

27,245- 

110,469 

2,898 

1,658,095 

1,230,319* 

tt 

1934 


1,517,137 

1,934,048 

26,297 

80,924 

2,698 

2,043,967 

1,518,896* 

tt 

1935 


1,766,821 

2,232,807 

26,740 

91,035 

2,859 

2,353,441 

1,759,036* 

't 


* Includes Raniganj coal also used by the Bengal Iron Co., accurate 
figures relating to which are not available. 

t Excluding 271 tons produced from the Ja-rangdih^ colliery . 
t Includes Bokaro-Ramgarh coal also used by the Indian Iron and Steel 
Co., Ltd., separate figures relating to which are not available. * 

§ Figures from 4 coke plants. 

II Figures from 5 coke plants. 

U Rigures from 6 coke plants. 

** Figures from 7 coke plants, 
ft Figures from 8 coke plants. 
tt Geological {Survey of India’s figures. 

§§ Chief •Inspector of Mines’ figures. 

Table X. — Quaiitity {in tons) of soft coke mamtfacUired during 
the years 1920 to 1935, 


Year. 

Jharia 

Giridih 

Raniganj 

Other 

Total. 

coalfield. 

coalfield. 

coalfield. 

coalfields. 

1920 . 

111,956 


63,137 

6,437 

181,530 

1921 . 

71,730 

... 

74,737 

4,814 

151,281 

1922 . 

98,859 


85,962 

4,158 

188,979 

'■1923 ■ . 

113,464 


101,443 

5,154 

220,061 

1924' ... 

176,797 


122,966 

4,982 

304,745 

1925 . 

290,807 

26 

120,644 

4,492 

415,969 

1926 . 

397,589 


113,160 

4,916 

515,665 

1927 , 

500,812 


104,229 

3,571 

608,612 

1928 . 

606,520 


78,922 

3,560 

689,002 

, 1929 . 

693,186 

... 

60,134 

4,407 . 

757,727 

1930 . 

688,250 


55,980 

5,391 

749,621 

1931 . 

676,976 

: : ■*'»'»■:■ 

43,639 

3,561 

724,176 


719,980 

i A. • 

36,858 

3,890 

760,228 

1933 . 

784,429 


36,572 

3,164 

824,165 

1934 ■ 

831,086 

■ ■■...■ 

26,305 


861,081 

1935 ■ . 

845,453 


35,749 

9, sis 

890,547 



Tabi.e 'XI,— Reserves of Iron Ore. 

(Mainly after 0. S. Fox — ^Trans, Min, GeoL Inst.Iiiclia, XX, pp. IIG-IIT; 102 d,) 

Quantity Corai^osition. 

Ore. Location. (in million ' Ecmarks. 

tons). Fe. F. S. 


238 





239 


Tiblk 'SJl^—Productiojh'- (in tons) of lfon:\Of e iU' India. 


■ Year. ' 

'■'Bihar ' 

■,\"'and 

. Orissa. 

Mysore. 

Burma, , 

: Others. 

Total, 

^"1924 ■ 

. M,d32,812 

\ 114,958 ■■ 

■ ' , 59,014 

59,182 

1,445,313 


■ ; . ' ' ■1,435,538: ' 

56,218 

■'■■'■i'.51,617 ■' 

^ :'1,185; , 

1', 544, 578' 

;i926' 

, 1,594,577 

15,427 

48,089 „ \ 

'■ ■i,,202 ' 

1,659,295:. 


« 1,736,060 

48,465 

: ■ ■■ 61,062 

1,148 

1,846,735 

1928 • 

. 1,956,021 

23,624 

74,813 ^ 

:934' 

,, 2,055,992 


. 2,337,344 

45,937 

46,140 ^ 

715 

'2,430,136: 

1930 : > ■ 

, ; ,1,783,742 

31,499 

33,458 

925 

1,849,624 

1931 V ' . 

. 1,599,386 

18,517 

1,886 

6,092* 

1,624,881 

1932 . 

. '1,744,247 ■ 

4,394 

6,5eo 

5,299* 

1,760,500 

1933 . 

. 1,154,396; , : 

/■;. 35,041 : 

. 36,293 

■ ■; 2,895* 

1,228,625 

1934 . 

. 1,853, , 116 . 

\ 38,974 

: , 23,930 

■ :'898 

1,916,918 

1935 . 

. 2,316,393 . 

24,019 

: ■23,085 

800 

2,364,297 



’^Mainly from Madras. Tlie other figures in the same column refer to production 
mainly from the Cexitral Provinces. Taken from the Kecords of the Geological Survey 
of Ijidm relating to mineral production in India, 


Table 5III, — Production of Pig Iron, Steel and Ferro-Mangwnese 

[in tons) in India, 



Tata’s.,:.'':: ■■, 

Bengal 

Iron. 

Indian 
Iron and 
Steel. 

Mysore 

Iron 

Works. 

Total. 

Tata’s 

Steel. Ferro*man- 

::;„gan©se.:';'^": 

1924: 

e 540,140 

147,733 

168,249 

16,425 

872,647 

218,472 

9,951 

1925^,. ';■. 

. 563,160 

52,674 

247,500 

16,741 

^ 8.80,075'; 

309,938 

:''^'v'-':'"6,627';: 

1926',., : 

609,429 

20,050 

253,431 

10,523 

920,433 

360,980 

10,503 

1927; « 

. , 624,028 

132,649 

363,516 

■ 19,858" 

1,140,051 

414,738 

5,093 

1928 . 

4,, 510,884, 

128,112: 

397,784 

15,104 

1,051,884 

289,865 

■ 3,233 

1929, . 

722,950 

196,080 

461,059 

21,452 

1,391,541 

410,923 

:,'r'3^630'':: 

1930 . 

695,923 

103,929 

354,772 

20,668 

1,175,292 

427,035 

^/''■::'''::.4,676'''': 

1931, 

, .799,645 

Nil 

243,214 

15,677 

1,058,336 

439 134 

14,366 

1932 

699,931, 

^ Nil, 

198,700 

14,683 

913,314 

430,333 

366 

,1933 . ; 

793,953 

Nil 

249,079 

14,805 

1,057,837 

605,429' 



1934 ',' ■■■'■ , ■ ; ; 882,054' , ^ Ftih, ■' , . 420,271 l7,885:^;''J,32pI0:':^^^^^^^ 

897,976 : 125,, 850 ' ' 480,884 '19,152' 1,451,862 :|627, 867 14,182 


1935' > 



Table XIT . — Exforts of Pig Iran {in tons) from India 




Table .—imports of Iron a7id Steel. 
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Comparative Statistical Information {1919 a/nd 1935), 
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